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CLAIMS 

[Claim(s)] 
[Claim 1] 

It is an organic compound including compound fluorene structure, and this compound fluorene structure is a 
following formula. : 
[Formula 1] 




** — being expressed by one — : in the above-mentioned formula 

X 1? X 2 , X 3 , and X 4 are what is the same or is different independently, And CH or N including the portion to 

contain;R 1? R 2 , R 3 , and R 4 , Each independently Hydrogen or alkyl with 1-40 carbon atoms, the alkenyl, Alkynyl or 

alkoxy; Heteroaryl or replaced type heteroaryl; or F with aryl with 6-60 carbon atoms, replaced type aryl;, or 4-60 
carbon atoms, It is a substituent which is CI, Br;, cyano group;, or a nitro group, and;, R 3 , R 4 , or both are the bases 

which form condensed type an aromatic ring or a complex aromatic ring. 

An organic compound including the compound fluorene structure characterized by things. 

[Claim 2] 
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An organic compound which has the compound fluorene structure according to claim 1 which is a low molecule, 
polymer, or its mixture. 
[Claim 3] 
Formula (IV) : 
[Formula 2] 



(Y t )yi-tl^7J^U> -(Y2)y 2 
(I), (II), Xli{l!l) 

(IV) 



the alkyl of no replaced type or replacing type [ Y 2 / the inside of the above-mentioned formula, and ] 

respectively independently. It is expressed as the alkenyl, alkynyl, aryl, heteroaryl, or other conjugate groups, what 
y 1 and y 2 are the integers of 0-6, is the same as for Y 1 and Y 2 , or is different — it is — the organic compound 

which has the compound fluorene structure according to claim 1 which is a low molecule expressed. 
[Claim 4] 

Formula (V) or (VI) : 
[Formula 3] 



4t£ 7 jUt U >-X 3 - Y,-X 6 

m, (in, Xiao 1 1) 



(V) 



y«)y] 

&<£7)V*U>{\), (ll),Xtt(l 
Y 2 )y 2 

(VI) 



(Among the above-mentioned formula, X 5 and X g are bond groups and independently Y 1 and Y 2 , respectively) 

Replaced type or no replacing type alkyl, the alkenyl, alkynyl, aryl, or heteroaryl, Or the organic compound which 
has the compound fluorene structure according to claim 1 which is polymer which is expressed as other conjugate 
groups, and x, y^ and y 2 are the integers of 0-6, and is expressed by the repeating unit of Y 1 and Y 2 being what is 

the same or is different. 
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[Claim 5] 

Electroluminescent material containing one sort which has the compound fluorene structure according to claim 1, 
or two sorts or more of organic compounds. 
[Claim 6] 

A manufacturing method of electroluminescent material including applying as a film one sort which has the 
compound fluorene structure according to claim 1, or two sorts or more of organic compounds on a substrate 
which is a manufacturing method of the electroluminescent material according to claim 1, and contains further 
layer arbitrarily. 
[Claim 7] 

An electroluminescent device containing one sort or two sorts or more of organic compounds in which it is an 
electroluminescent device containing one or two active layers or more, and one or more of these the active layers 
have the compound fluorene structure according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the organic compound containing compound fluorene structure. 

[Background of the Invention] 

[0002] 

In especially the field of a display element and illumination engineering, the needs for the large area solid-state 
light source for a series of uses are large. Such demand can fully be fulfilled by neither of the existing art. An 
electroluminescent device, for example, a light emitting diode, replaces a conventional display element and lighting 
element. An electroluminescent device is a photoelectric device which luminescence produces according to the 
current which passes along a device. The physical model of EL is a radiative recombination of an electron and an 
electron hole. The both sides of organic materials and an inorganic material are used for manufacture of LED. An 
inorganic material, ZnS/Sn, Ga/Bs, and Ga/As are used for a semiconductor laser, a small area display, a LED 
lamp, etc. However, an inorganic material includes the fault that it is difficult for processing to obtain big surface 
area and efficient blue glow difficultly. 
[0003] 

The organic materials containing both a low molecule and a polymer material provide some advantages about the 
inorganic material for LED. These advantages have simpler manufacture, are low, and are that production of a full 
color display is possible in a large area, for example. [ of operating voltage ] Conjugated polymer (phenylvinylene) 
(PPV), for example, poly, was first introduced by Burroughes etc. as an EL material in 1990 (Burroughes, J. H. 
Nature 1990, 347, 539-41). Since then, remarkable progress has been seen and the stability, efficiency, and 
endurance of polymers LED have been improved (12, Adv. Mater. 2000, 1737 besides Bernius and M.T.). Especially 
about a large area display, organic LED (OLED) serves as instead of [ of the fully established display techniques 
based on a cathode-ray tube and a liquid crystal display (LCD) ]. It is proved lightly [ OLED is brighter than LCD, 
and it is thin, and ] that it is a high speed. Furthermore, OLED has a big possibility of there being few necessary 
operation outputs, and especially providing higher contrast and a large viewing angle (> 165 degrees), and making 
cheaper the manufacturing cost of polymer system LED (PLED). 
[0004] 

OLED art is promoting the thorough research activities covering all the fields. Now, the great efforts in material 
research are concentrating on a new material for a full color flexible display. A full color display needs three 
fundamental colors, i.e., red, green, and blue, and a flexible substrate needs easy processing of a low temperature 
and organic materials. A PLED device has a chance of satisfying both requirements. By adjusting chemical 
structure, can double it, that is, the luminescent color each time, and and solution processing, It is because it 
makes it possible to carry out the micro patternizing of the detailed multi-colored picture matter by ink jet printing 
art (J. Mater. Sci.[ besides Yang and Y. ]: Mater. Elecron., 2000, 1 1, 89). However, in order to cope with this 
difficult problem, it can process and organic materials which emit stable and efficient blue glow are still desired 
highly. Blue glow needs a large energy band. If blue light polymer is used as a main material, it is possible to 
generate other colors by a downhill grade energy transfer process. For example, green or red EL luminescence can 
be obtained by doping a blue EL host material with the luminescent material of a little green or red. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

The purpose of this invention is to provide a new efficient luminescent material. 
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[0006] 

Another purpose of this invention is for an energy band gap to provide a large luminescent material. 
[0007] 

The further purpose of this invention is to provide the material in which processing that it is new for easy 

processing is possible. 

[Means for Solving the Problem] 

[0008] 

These purposes are attained by providing the following organic materials for an organic electroluminescent device. 
Organic materials are following formula (I), (II), or (III). : 
[0009] 
[Formula 1] 






[0010] 

** — including the compound fluorene structure expressed by one — : in the above-mentioned formula 
X 1? X 2 , X 3 , and X 4 are what is the same or is different independently, And CH or N including the portion to 

contain;R 1? R 2 , R 3 , and R 4 , Each independently Hydrogen or alkyl with 1-40 carbon atoms, the alkenyl, Alkynyl or 

alkoxy; Heteroaryl or replaced type heteroaryl; or F with aryl with 6-60 carbon atoms, replaced type aryl;, or 4-60 
carbon atoms, It is a substituent which is CI, Br;, cyano group;, or a nitro group, and;, R 3 , R 4 , or both are the bases 

which form condensed type an aromatic ring or a complex aromatic ring. 
[0011] 

This invention provides an organic luminescent material which has many advantages, fusibility and a thermal 
stability and good color excellent in these advantages — a stroke — possibility, high efficiency, and low driver 
voltage are included. 
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[Best Mode of Carrying Out the Invention] 
[0012] 

a color with good this invention — a stroke — a very efficient organic luminescent material including a compound 
fluorene structure provided with possibility, the outstanding fusibility, thermal stability and the raised electron, 
and/or electron hole transport capacity is provided. A compound fluorene is expressed by formula (I), (II), or (III), 
X 1? X 2 , X 3 , and X 4 are what is the same or is different independently, And CH or N including the portion to 

contain;R 1? R 2 , R 3 , and R 4 , Each independently Hydrogen or alkyl with 1-40 carbon atoms, the alkenyl, Alkynyl or 

alkoxy; Heteroaryl or replaced type heteroaryl; or F with aryl with 6-60 carbon atoms, replaced type aryl;, or 4-60 
carbon atoms, It is a substituent which is CI, Br;, cyano group;, or a nitro group, and;, R 3 , R 4 , or both are the bases 

which form condensed type an aromatic ring or a complex aromatic ring. 
[0013] 

For example, R|, R 2 , R 3 , and R 4 independently, Hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, hexyl, ethylhexyl, heptyl, octyl, Nonyl, decyl, dodecyl, hexadecyl, cyclohexyl, cyclopentyl, Methoxy, ethoxy 
** butoxy, hexyloxy one, ethylhexyloxy, They are methoxy ethoxyethyl and methoxy ethyloxy ethoxyethyl, phenyl, 
tolyl, naphthyl, xylene, anthracene, phenanthrene, phenylmethylenephenyl, benzyl, phenoxy, pyridyl, and thiophenyl. 
R 3 and R 4 are bases which form condensed type an aromatic ring or a complex aromatic ring, for example, 

naphthalene, anthracene, perylene, phenanthrene, pyrene, tetracene, pentacene, triphenylene, and benzo[a]pyrene. 
Preferably R 1? R 2 , R 3 , and R 4 , Hydrogen, t-butyl, hexyl, 2-ethylhexyl, octyl, 3,7-dimethyloctyl, Decyl, heptyl, phenyl, 

2-ethylhexyloxy, or 4-methoxypheny; Are diphenylamino and phenyl (4-diphenylamino) and;R 3 , Condensed type 

aromatic anthracene, perylene or pyrene, phenanthrene, or tetracene is formed, and R 4 forms naphthalene or 

anthracene, and;, R 3 , R 4 , or its both express one or two substituents or more. 

[0014] 

An organic compound including compound fluorene structure is a low molecule or polymer, and can be used in two 
sorts or three sorts or more of combination of these. A low molecule contains a dendrimer and polymer contains 
the high branching architecture. 
[0015] 

A low molecule including compound fluorene structure is formula (IV). : 

[0016] 

[Formula 2] 

(Yi)yi-ll£7^?j- vv -(Y2)y 2 

(I), (ll),XI±(lll) 
(IV) 



[0017] 

It is expressed be alike and Y 1 and Y 2 among the above-mentioned formula, respectively independently, Expressing 
a replaced type or no replacing type alkyl, the alkenyl, alkynyl, aryl, heteroaryl, or other conjugate groups, y 1 and y 2 
are the integers of 0-6, and Y 1 and Y 2 are the same, or differ from each other. 
[0018] 

Polymer including compound fluorene structure is expressed by the repetitive unit of formula (V) which includes 
compound fluorene structure as a part of polymer backbone, and the repetitive unit of formula (VI) which contains 
a composite construction as some polymer side chains. 
[0019] 
[Formula 3] 
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I^7^^U>-X 5 -Y,-X 6 -- 

(i), (iM.xctdii) 



(V) 



; xia 



(X 5 )x 



(Y,)y, 



&&7)V*\s>[\), (II), Xli (I I I) 

(Y2)y 2 

(VI) 



[0020] 

(Among the above-mentioned formula, X g and Xg are bond groups and independently Y 1 and Y 2 , respectively) 

Expressing a replaced type or no replacing type alkyl, the alkenyl, alkynyl, aryl, heteroaryl, or other conjugate 
groups, x, y 1? and y 2 are the integers of 0-6. 

By incorporating Y 1 and a Y 2 unit into a compound including the compound fluorene structure expressed by 

formula (IV), (V), and (VI), fusibility, an electron, or electron hole transportation mobility can be improved further, 

or the stroke of the luminescent color can be carried out minutely. 

[0021] 

X 5 and X 6 express bond groups independently, respectively, and contain the following group as an example. : 
Group I : 

X 5 and Xg are the bond groups of carbon-carbon bonding. : 

[0022] 
[Formula 4] 
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R R 
i I 

•c— c- 

1 A 




[0023] 

the inside of the above-mentioned formula, and R — hydrogen, alkyl with 1-40 carbon atoms, and alkynyl. alkenyl 
group; — they are heteroaryl with aryl with 6-60 carbon atoms, replaced type aryl;, or 4-60 carbon atoms, 
replaced type heteroaryl; or F, CI, Br;, cyano group;, or a nitro group — it is . 
Group II : 

X 5 and X 6 are ether or a thioether bond group. : 

[0024] 
[Formula 5] 



0 



[0025] 

It comes out. 
Group III : 

X 5 and X 6 are ester bond groups. 

[0026] 
[Formula 6] 
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O 
I! 

-c~o— . X(J 



— o-c- 



[0027] 

It comes out. 
Group IV : 

X 5 and X 6 are anhydride bond groups. 

[0028] 
[Formula 7] 



o o 
II II 
•c-o-c- 



[0029] 

It comes out. 
Group V : 

X 5 and Xg are carbonate bond groups. 

[0030] 
[Formula 8] 



O 
II 

■o-c-o- 



[0031] 

It comes out. 
Group VI : 

X 5 and Xg are a sulfone or sulfine bond groups. : 

[0032] 
[Formula 9] 
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O 
n 

-s- 



o 
II 

-s— 



o 



[0033] 

It comes out. 
Group VII : 

X 5 and X 6 are amine bond groups. 
[0034] 

[Formula 10] 



R 
I 

— N- 



[0035] 

It is (the above-mentioned inside R of a formula is as having defined above). 
Group VIII : 

X 5 and Xg are amide bond groups. : 
[0036] 

[Formula 1 1] 



R O 
I M 
-N-C- 



O R 
ii I 
— C-N- 



[0037] 

It comes out. 
Group IX : 
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X 5 and X 6 are urea bond groups. : 
[0038] 

[Formula 12] 

0 
II 

— N-C-N — 
I I 
R R 



[0039] 

It comes out. 
Group IX : 

X 5 and Xg are aryl or heteroaryl bond groups. 
[0040] 

[Formula 13] 



[0041] 

It is (the inside of the above-mentioned formula and Ar are heteroaryl or replaced type heteroaryl with aryl with 6- 

60 carbon atoms, replaced type aryl group;, or 4-60 carbon atoms, and;n is the integers 1-6). 

[0042] 

X 5 and Xg may be 1 of the above-mentioned groups, or two combination or more. 
[0043] 

Y 1 and Y 2 express a replaced type or no replacing type alkyl, the alkenyl, alkynyl, aryl, heteroaryl, or other 

conjugate groups, and are the same or may differ. 
[0044] 

Alkyl, the alkenyl, and the number of carbon atoms of an alkynyl group are 1-40.; 

A replaced type or no replacing type aryl groups are 6-60 carbon atoms, and contain phenyl, biphenyl, naphthyl, 
anthracene, a fluorene, phenanthrene, spirophenyl, perylene, or a pyrene group.; 

A replaced type or no replacing type heteroaryl groups are 4-60 carbon atoms, Pyridine, a thiophene, pyrrole, 
bithiophene, a franc, benzofuran, benzimidazole benzooxazol, quinoxaline, phenylquinoline, diphenyl oxadiazole, or 
carbazole is included. 
[0045] 

As an example of all above-mentioned substituents, alkyl or an alkoxy group with 1-40 carbon atoms, Heteroaryl 
with aryl with 6-60 carbon atoms, replaced type aryl;, or 4-60 carbon atoms, replaced type heteroaryl; or F, CI, Br;, 
cyano group;, or a nitro group is mentioned. 
[0046] 

Y 1 and Y 2 can be divided into the following group. 
Group I : 

Y 1 and Y 2 are formula (VII)s. : 

-w- 
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(VII) 

(Among the above-mentioned formula, the numbers of carbon atoms of W are 1-28, and may contain 0, N, S, F, CI, 
Br, or Si atom) 

They are ** alkyl, alkenyl, or an alkynyl group. 
[0047] 

The following structure is an example of formula (VII). : 
[0048] 

[Formula 14] 



(mfil ~6£>ggre£>5) 



[0049] 

[Formula 15] 



(CH^qCHj 
-(CH2)m-Si-(CH 2 )m- 
'(CH 2 )qCH 3 

(q(iO~120fflft-Cfc4) 



[0050] 

[Formula 16] 



{CH 2 )m- N - (CH 2 )m 

(x 7 (ic, o, NXlisis^-c**) 



[0051] 

[Formula 1 7] 
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(CH2)qCH 3 
(CH^m-N-^H^m — . ^ 



CH 3 (CH2)q (CH2)qCH 3 




(CH 2 )mCH 3 . 



[0052] 

It constitutes. 
Group II : 

Y 5 and Y g are formula (VIII)s. : 
[0053] 

[Formula 18] 



(Ar,)-Z-(AT 2 )— 

(VIII) 



[0054] 

(The inside of the above-mentioned formula, Ar^ and Ar 2 are heteroaryl with a replaced type with 6-60 carbon 
atoms, no replacing type aryl group;, or 4-60 carbon atoms, and are;.) 

two aryls which Z is bivalence bond groups with 0-40 carbon atoms, and were combined by the bond groups Z 

which can contain N, Si, O, CI, F, Br, or S atom — or it passes and is a terrorism aryl group. 

[0055] 

The following structure is an example of formula (VIII). : 
[0056] 

[Formula 19] 
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[0057] 

(Among the above-mentioned formula, R is as having defined above and can express such two or more 

substituents); 

[0058] 

[Formula 20] 




(x.tecxiiSiTfca) 




R 



[0059] 

[Formula 21] 
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[0060] 

[Formula 22] 



r- 




R 



> 
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[0061] 

[Formula 23] 




(pirlil ~4<9g£SrC&3) 



R 




R 



[0062] 

R 5 and R g — each — independently — hydrogen or alkyl with 1-40 carbon atoms, they are heteroaryl with aryl 

with the alkenyl, alkynyl, or 6-60 alkoxy; carbon atoms, replaced type aryl;, or 4-60 carbon atoms, replaced type 

heteroaryl; or F, CI, Br;, cyano group;, or a nitro group — ; — or 

[0063] 

[Formula 24] 



R 




(X 9 (iOfcb<!iS0jH\ X(iN-R-c&3) 



[0064] 

It constitutes. 
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Group III : 

Y 1 and Y 2 are formula (IX)s. : 

-Ar- 
(IX) 

It is the aryl or the heteroaryl group of (the inside of the above-mentioned formula and Ar are a replaced type with 
a replaced type with 6-60 carbon atoms, no replacing type aryl group;, or 4-60 carbon atoms or no replacing type 
heteroaryl, one or more or two N or more, S, or 0 atom). 
[0065] 

The following structure is an example of formula (IX). : 
[0066] 

[Formula 25] 





¥5 
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[0067] 

[Formula 26] 







ijT > 1 



R R 





•— — ■ q 



if 10 



x )() 

( X , , It O ^Xli 2 » -> 7 / If* 3 ) 
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[0068] 

[Formula 27] 
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[0069] 

[Formula 28] 





[0070] 

It constitutes. 
[0071] 

Y 1 and Y 2 may be 1 of the above-mentioned groups, or two combination or more. 
[0072] 

The following structure constitutes the example of the desirable compound which satisfies the requirements for 

this invention. : 

[0073] 

[Formula 29] 




[0074] 

Compound 1 R.| = R 2 = n-hexyl, R 7 = H 
Compound 2 R 2 = n-octyl, R 7 = H 
Compound 3 R 2 = 2-ethylhexyl, R 7 = n-hexyl 
Compound 4 R^ n-hexyl, R 2 = 2-ethylhexyl, R ? = H 
[0075] 

[Formula 30] 
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R7- 



Rl v R2 



•R, 



[0076] 

Compound 5 R 2 = n-octyl, R 7 = hexyl 
Compound 6 Rp R 2 = 2-ethylhexyl, R 7 = H 
Compound 7 R^ n-hexyl, R 2 = 2-ethylhexyl, R ? = H 
[0077] 

[Formula 31] 




[0078] 

Compound 8 Rp n-hexyl, R 2 = 2-ethylhexyl, R 7 = t-butyl 
Compound 9 Rp n-hexyl, R 2 = 2-ethylhexyl, R 7 = 2-ethylhexyl 
Compound 10 R.| = n-hexyl, R 2 = 2-ethylhexyl, R 7 = 2-ethylhexyloxy 
Compound 11 R^ R 2 = R 7 = 2-ethylhexyl 
[0079] 

[Formula 32] 




[0080] 

Compound 12 R^ n-hexyl, R 2 = 2-ethylhexyl, R 7 = t-butyl 
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Compound 13 R^ = n-hexyl, R 2 = R 7 = 2-ethylhexyl 

Compound 14 R^ n-hexyl, R 2 = 2-ethylhexyl, R 7 = 2-ethylhexyloxy 

Compound 15 R^ R 2 = R 7 = 2-ethylhexyl 

Compound 16 R^ R £ = 2-ethylhexyl, R ? = H 

[0081] 

[Formula 33] 




[0082] 

Compound 17 R 
Compound 18 R 
Compound 19 R 
Compound 20 R 
Compound 21 R 
[0083] 

[Formula 34] 



= n-hexyl, R 2 = 2-ethylhexyl, R ? = t-butyl 

= n-hexyl, R 2 = R 7 = 2-ethylhexyl 

= n-hexyl, R 2 = 2-ethylhexyl, R 7 = 2-ethylhexyloxy 

= R 2 = R ? = 2-ethylhexyl 

= R 2 = 2-ethylhexyl, R ? = n-octyl 




[0084] 

Compound 22 R.,= n-hexyl, R 2 = 2-ethylhexyl 
= R 2 = R 7 = n-hexyl 
= R 2 = 2-ethylhexyl 



Compound 23 R 
Compound 24 R 
Compound 25 R 
Compound 26 R 
[0085] 

[Formula 35] 



R 2 = phenyl 

R 9 = 4-(bis(4-methylphenyl)amino) phenyl 
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[0086] 

Compound 27 R.| = R 2 = 2-ethylhexyl 

Compound 28 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl 

Compound 29 R^ = 2-ethylhexyl, R 2 = n-octyl 

[0087] 

[Formula 36] 




[0088] 

Compound 30 R^ = R 2 = R ? = R g = 2-ethylhexyl 

Compound 31 R.| = R 2 = R 7 = R g = n-hexyl 

Compound 32 R^ = R ? = n-hexyl, R 2 = 2-ethylhexyl, R g = H 

[0089] 

[Formula 37] 




[0090] 

Compound 33 F^= R £ = R ? = R g = 2-ethylhexyl 

Compound 34 R^ R 2 = R 7 = R g = n-hexyl 

Compound 35 R^ R 7 = n-hexyl, R 2 = 2-ethylhexyl, R g = H 
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Compound 36 R^ = R 2 = R 7 = 4-(bis(4-methylphenyl)amino) phenyl, R g = n-hexyl 
[0091] 

[Formula 38] 




[0092] 

Compound 37 R 
Compound 38 R 
Compound 39 R 
Compound 40 R 
Compound 41 R 
[0093] 

[Formula 39] 



= n-hexyl, R 2 = 2-ethylhexyl, R 7 = t-butyl 

= n-hexyl, R 2 = R 7 = 2-ethylhexyl 

= n-hexyl, R 2 = 2-ethylhexyl, R 7 = 2-ethylhexyloxy 

= R 2 = 2-ethylhexyl, R 7 = 4-(bis(4-methylphenyl)amino) phenyl 

= H, R 2 = 4-n-decylphenyl, R 7 = 4-(bis(4-methylphenyl)amino) phenyl 




[0094] 

Compound 42 R^ n-hexyl, R 2 = R 7 = 2-ethylhexyl 

Compound 43 R.| = n-hexyl, R 2 = 2-ethylhexyl, R 7 = 2-ethylhexyloxy 

Compound 44 R.| = H, R 2 = 4-n-decylphenyl, R 7 = 4-(bis(4-methylphenyl)amino) phenyl 

Compound 44 R^ H, R 2 = 4-n-decylphenyl, R 7 = 2-ethylhexyloxy 

[0095] 

[Formula 40] 
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[0096] 

Compound 45 R 3 =n-hexyl, R 2 = Rg= 2-ethylhexyl 

Compound 46 R^ n-hexyl, R 2 = 2-ethylhexyl, R 7 = 2-ethylhexyloxy, R g = diphenylamino 

Compound 47 R^ H, R 2 = 4-n-decylphenyl, R 7 = R g = 4-(bis(4-methylphenyl)amino) phenyl 

Compound 48 R^ H, R 2 = 4-n-decylphenyl, R 7 = 2-ethylhexyloxy, R g = 4-(bis(4-methylphenyl)amino) phenyl 

[0097] 

[Formula 41] 




[0098] 

Compound 49 R^ R 2 = n-hexyl, R 7 = R g = 2-ethylhexyl 

Compound 50 R-| = R-j= 4-(bis(4-methylphenyl)amino) phenyl, R 2 = R g = H 

Compound 51 R^ R 2 = R 7 = R g = 4-n-decylphenyl 

[0099] 

[Formula 42] 




[0100] 

Compound 52 R.| = R 2 = n-hexyl, R 7 = R g = 2-ethylhexyl 

Compound 53 R.| = R 7 = 4-(bis(4-methylphenyl)amino) phenyl, R 2 = R g = H 

Compound 54 R.| = R 2 = R 7 = R g = 4-n-decylphenyl 
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Compound 55 R^ = R 2 = R 7 = Rg= n-octyl 
[0101] 

[Formula 43] 




[0102] 

Compound 56 R.| = R 2 = n-hexyl, R 7 = R g = 2-ethylhexyl 

Compound 57 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = R g = H 

Compound 58 R^ R 2 = R 7 = Rg= 4-n-decylphenyl 

[0103] 

[Formula 44] 




[0104] 

Compound 59 F^= R £ = n-hexyl, R ? = H, R g = 2-ethylhexyl 

Compound 60 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = H, R g = n-hexyloxy 

Compound 61 R^ R 2 = R g = 4-n-decylphenyl, R 7 = CN 

[0105] 

[Formula 45] 
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[0106] 

Compound 62 R £ = n-hexyl, R ? = H, R g = 2-ethylhexyl 

Compound 63 R.| = R 2 = Rg=4-(bis(4-methylphenyl)amino) phenyl, R 7 = H 

Compound 64 R.| = R 2 = 4-n-decylphenyl, R 7 = CN, Rg= n-hexyloxy 

[0107] 

[Formula 46] 




[0108] 

Compound 65 R^ R 2 = n-hexyl, R 7 = 2-ethylhexyl, R g = t-butyl 

Compound 66 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = 4-t-buthylphenyl, R g = t-butyl 

Compound 67 R^ hexyl, R 2 = 4-n-decylphenyl, R 7 = 2-ethylhexyl, R g = phenyl 

[0109] 

[Formula 47] 




[0110] 

Compound 68 R^ R £ = n-hexyl, R ? = 2-ethylhexyl, R g = CN 

Compound 69 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = phenyl, R g = H 
Compound 70 R^ = hexyl, R 2 = 4-n-decylphenyl, R 7 = 2-ethylhexyloxy, R g = phenyl 
[0111] 

[Formula 48] 
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[0112] 

Compound 71 R^= R 7 = n-hexyl, Rg= 2-ethylhexyl 

Compound 72 R^= n-hexyl, R2= 2-ethylhexyl, R^= 2-ethylhexyloxy, Rg = diphenylamino 
Compound 73 R.| = H, R 2 = 4-n-decylphenyl, R 7 = R g = 4-(bis(4-methylphenyl)amino) phenyl 
Compound 74 R.| = H, R 2 = Rg= 4-n-decylphenyl, R 7 = 2-ethylhexyloxy 
[0113] 

[Formula 49] 




[0114] 

Compound 71 R.| = Rg= n-hexyl, R 2 = R 4 = 2-ethylhexyl 

Compound 72 R^ n-hexyl, R 2 = 2-ethylhexyl, R 3 = R 4 = 2-ethylhexyloxy 

Compound 73 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 3 = R 4 = 4 - (t-buthylphenyl) 

Compound 74 R.| = H, R 2 = 4-n-decylphenyl, R 3 = 2-ethylhexyloxy, R 4 = 2-ethylhexyl 

[0115] 

[Formula 50] 
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[0116] 

Compound 75 R.| = R 7 = n-hexyl, R 2 = R g = 2-ethylhexyl 
Compound 76 R^ R 2 = R 7 = R g = 2-ethylhexyl 

Compound 77 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = R g = H 
Compound 78 R^ H, R 2 = 4-n-decylphenyl, R 7 = Rg= 2-ethylhexyloxy 
[0117] 

[Formula 51] 




[0118] 

Compound 79 R^ R 7 = n-hexyl, R 2 = R g = 2-ethylhexyl 

Compound 80 F^ = R 2 = 2-ethylhexyl, R ? = R g = 2-ethylhexyloxy 

Compound 81 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = R g = t-butyl 

[0119] 

[Formula 52] 




[0120] 

Compound 82 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = R g = 2-butyl 

Compound 83 R^ H, R £ = 4-octylphenyl, R ? = R g = 2-ethylhexyl 

Compound 84 R^ R 2 = 2-ethylhexyl, R 7 = 2-ethylhexyloxy, R g = 3,7-dimethyloctyl 

[0121] 

[Formula 53] 
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[0122] 

Compound 85 R.| = R 2 = 2-ethylhexyl 

Compound 86 R^ = 3,7-dimethyloctyl, R 2 = 4-octylphenyl 

Compound 87 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl 

[0123] 

[Formula 54] 




[0124] 

Compound 88 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = R g = n-hexyl 
Compound 89 R^ H, R 2 = 4-octylphenyl, R 7 = R g = 2-ethylhexyloxy 
Compound 90 R^ = R £ = 2-ethylhexyl, R ? = 4-t-octylphenyl, R g = 3,7-dimethyloctyl 
[0125] 

[Formula 55] 




[0126] 

Compound 91 R.|= R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = n-hexyl, R g = t-butyl 
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Compound 92 H, R £ = 4-octylphenyl, R 7 = Rg= 2-ethylhexyl 

Compound 93 R.| = R 2 = 2-ethylhexyl, R 7 = 3,7-dimethyl octyloxy, R g = n-hexyl 

[0127] 

[Formula 56] 




[0128] 

Compound 94 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = n-hexyl, R g = phenyl 
Compound 95 R^ R 2 = 2-ethylhexyl, R 7 = 3,7-dimethyl octyloxy, R g = n-hexyl 
Compound 96 R.| = R 2 = 2-ethylhexyl, R 7 = 3,7-dimethyl octyloxy, R g = n-hexyl 
[0129] 

[Formula 57] 




[0130] 

Compound 97 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl 

Compound 98 R 1 = ethyl = R 2 

[0131] 

[Formula 58] 




[0132] 

Compound 99 R^ R £ = R ? = R g = 2-ethylhexyl 
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Compound 100 H, R 2 = R 7 = 4-octylphenyl, R g = 2-ethylhexyloxy 
Compound 101 R.| = R 2 = 2-ethylhexyl, R 7 = t-butyl, R g = diphenylamino 
Compound 102 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = H, R g = phenyl 
[0133] 

[Formula 59] 




[0134] 

Compound 103 R.| = R 2 = 2-ethylhexyl, R 7 = R g = dimethylamino 
Compound 104 R^ n-hexyl, R 2 = 4-octylphenyl, R 7 = t-butyl 
Compound 105 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = H 
[0135] 

[Formula 60] 




[0136] 

Compound 106 R^ R 2 = 2-ethylhexyl, R 7 = R g = phenyl 

Compound 107 R^ H, R 2 = R ? = 4-octylphenyl, R g = 2-ethylhexyloxy 

Compound 108 R.| = R 2 = n-octyl, R 7 = diphenylamino, R g = t-butyl 

Compound 109 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = t-butyl, R g = phenyl 
[0137] 

[Formula 61] 
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[0138] 

Compound 110 R £ = R ? = R g = 2-ethylhexyl 
Compound 111 R.| = R 2 = R g = n-hexyl, R 7 = phenyl 

Compound 112 R.| = R 7 = n-hexyl, R 2 = 4-(diphenylamino) phenyl, R g = 2-ethylhexyl 
Compound 113 R.| = H, R 2 = 4-decylphenyl, R ? = n-hexyl, R g = 3,7-dimethyloctyl 
[0139] 

[Formula 62] 




[0140] 

Compound 1 14 R.| = R 2 = 2-ethylhexyl, R 7 = R g = phenyl 
Compound 115 R^ R ? = H, R 2 = R g = 4-octylphenyl 

Compound 116 R.| = R 7 = n-octyl, R 7 = 4-(diphenylamino) phenyl, R g = 2-ethylhexyl 

Compound 117 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = n-decyl, R g = 3,7-dimethyloctyl 

[0141] 

[Formula 63] 




[0142] 
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Compound 118 R £ = R ? = R g = 2-ethylhexyl 
Compound 119 R.| = R 7 = n-hexyl, R 2 = R g = 4-octylphenyl 

Compound 120 R.| = R 2 = n-octyl, R 7 = 4-(diphenylamino) phenyl, R g = 2-ethylhexyl 
[0143] 

[Formula 64] 




[0144] 

Compound 121 R.| = R 2 = R 7 = 2-ethylhexyl, R g = 4-hexylphenyl 
Compound 122 F^= H, R 2 = R ? = 3,7-dimethyloctyl, R g = 2-ethylhexyl 
Compound 123 R.| = R 7 = 4-(diphenylamino) phenyl, R 2 = n-octyl, R g = n-hexyl 
Compound 124 R^ R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = n-decyl, R g = H 
[0145] 

[Formula 65] 




[0146] 

Compound 125 F^= R £ = R ? = R g =2-ethylhexyl 

Compound 126 R.| = H, R 2 = R 7 = 3,7-dimethyloctyl, R g = (4-diphenylamino) phenyl 
Compound 127 R^ R 7 = 4-(bis(4-methylphenyl)amino) phenyl, R 2 = R g = n-decyl 
[0147] 

[Formula 66] 
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CHj<CH 3 )q {CH 2 )qCH 3 

o 

(CH^mCHj 



[0148] 

Compound 128 R^= R £ = R ? = R 8 =2-ethylhexyl, m = 1 0, and q = 6 

Compound 129 R.| = H, R 2 = 4-decylphenyl, R 7 = R g =3,7-dimethyloctyl, m = 2, and q = 5 

Compound 130 R^ R 7 = 4-(bis(4-methylphenyl)amino) phenyl, R 2 = R g = n-decyl, and m = q = 1 

[0149] 

[Formula 67] 




[0150] 

Compound 131 R^ R 2 = 2-ethylhexyl, R 7 = n-hexyloxy, R g = ethyl, and m = 10 
Compound 132 R^ R 2 = 4-decylphenyl, R 7 = H, R g = n-hexyl, and m = 1 
Compound 133 R^ R 2 = n-hexyl, R 7 = R g = H, and m = 11 

Compound 134 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R g = diphenylamino, R 4 = H, and m = 17 
[0151] 

[Formula 68] 




[0152] 

Compound 135 R £ = R ? = R g =2-ethylhexyl and m = 3 

Compound 136 R^ H, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino), and m = 2 
Compound 137 R^ R 7 = 4-(bis(4-methylphenyl)amino) phenyl, R 2 = R g = n-decyl, and m = 3 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ipdl.inpit.go.jp%... 3/15/2010 



JP,2006-512395,A [DETAILED DESCRIPTION] 



Page 33 of 56 



[0153] 

[Formula 69] 




[0154] 

Compound 137 R^= R 2 = n-hexyl, R 7 = Rg= 2-ethylhexyl 

Compound 138 R.| = H, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 

Compound 139 R.| = 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = t-butyl, R g = n-hexyloxy 

[0155] 

[Formula 70] 




[0156] 

Compound 140 R 
Compound 141 R 
Compound 142 R 
Compound 143 R 
Compound 144 R 
[0157] 

[Formula 71] 



= R 2 = n-hexyl, R ? = R g = 2-ethylhexyl 

= H, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 

= 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = t-butyl, R g = n-hexyloxy 

= 4-(N-carbazole) phenyl, R 2 = n-decyl, R 7 = 2-ethylhexyloxy, R g = n-hexyl 

= 4-(n-decyl) phenyl, R £ = R ? = R g = H 
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[0158] 

Compound 145 R^ = R 2 = 2-ethylhexyl, R 7 = n-hexyloxy, R g = ethyl, and m = 10 
Compound 146 R.| = R 2 = 4-decylphenyl, R 7 = H, R g = n-hexyl, and m = 1 
Compound 147 R.| = R 7 = R g = H, R 2 = 4-decylphenyl, and m = 1 1 

Compound 148 R.| = R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = diphenylamino, R g = H, and m = 17 
[0159] 

[Formula 72] 




[0160] 

Compound 149 R^ R 2 = 2-ethylhexyl, R ? = n-hexyloxy, R g = ethyl, X = C 
Compound 150 R^ R 2 = 2-ethylhexyl, R ? = n-hexyl, R g = CF 3 , X = C 
Compound 151 F^= R ? = 4-decylphenyl, R 2 = H, R g = n-butyl, X = Si 

Compound 152 R^ H, R 2 = 4-(bis(4-methylphenyl)amino) phenyl, R 7 = diphenylamino, R g =n-hexyl, X = Si 
[0161] 

[Formula 73] 
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[0162] 

Compound 153 R^= R 2 = n-hexyl, R 7 = Rg= 2-ethylhexyl 

Compound 154 R.| = H, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 

Compound 155 R^ = 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = t-butyl, R g = n-hexyloxy 

Compound 156 R.| = 4-(N-carbazole) phenyl, R 2 = n-decyl, R 7 = 2-ethylhexyloxy, R g = n-hexyl 

[0163] 

[Formula 74] 




[0164] 

Compound 157 R^ R 2 = n-hexyl, R 7 = R g = 2-ethylhexyloxy 

Compound 158 R^ H, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 

Compound 159 R^ 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = t-butyl, R g = n-hexyloxy 

[0165] 

[Formula 75] 




[0166] 

Compound 160 R^= R 2 = n-hexyl, R 7 = R g = 2-ethylhexyloxy 

Compound 161 R.| = H, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 

Compound 162 R.| = 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = t-butyl, R g = n-hexyloxy 

[0167] 

[Formula 76] 
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[0168] 

Compound 1 63 R 
Compound 1 64 R 
Compound 1 65 R 
Compound 166 R 
Compound 167 R 
Compound 168 R 
[0169] 

[Formula 77] 



R 2 = n-hexyl, R ? = 



Rg= 2-ethylhexyloxy 



= n-hexyl, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 
= R 2 = n-hexyl, R ? = Rg= H 

= 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = t-butyl, R g = n-hexyloxy 
= R 2 = n-hexyl, R 7 = Rg= n-octyl 
= R 2 = n-hexyl, R 7 = Rg= n-hexyloxy 




[0170] 

Compound 169 R.| = R 2 = n-hexyl, R 7 = R g = 2-ethylhexyl 

Compound 170 R^ H, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 
Compound 171 R^ 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = R g = n-hexyl 
[0171] 

[Formula 78] 




[0172] 

Compound 172 R^ R 2 = n-hexyl, R 7 = R g = 4-octylphenyl 

Compound 173 R^ n-hexyl, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 
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Compound 174 R.| = R 2 = R 7 = R g = n-hexyl 

Compound 175 R.| = 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = R g = n-octyl 
[0173] 

[Formula 79] 




[0174] 

Compound 176 R.| = R 2 = n-hexyl, R 7 = n-hexyloxy, Rg= 2-ethylhexyl 

Compound 177 R.| = R 7 = n-hexyl, R 2 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 

Compound 178 R.| = R 2 = R 7 = R g = n-hexyl 

Compound 179 R^ 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = methyl, R g = n-hexyl 
[0175] 

[Formula 80] 




[0176] 



LU I /DJ 

Compound 180 R.| = R 2 = R g = R 10 = n-hexyl, R 7 = R g =n-ethylhexyloxy 
Compound 181 R.= R n = n-hexyl, R n = R-,= R in = 3,7-dimethyloctyl, R, 



Compound 1 81 R 
Compound 182 R 
Compound 1 83 R 
Compound 184 R 
Compound 1 85 R 
[0177] 

[Formula 81] 



z y iu * ' / » * 

= Rg= n-hexyl, R 2 = R 7 = R 10 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 

= R 2 = Rg= R^q = n-hexyl, R 7 = n-hexyloxy, R g = H 

= R y =4-(bis(4-methylphenyl)amino) phenyl, R 2 = R 10 = n-decyl, R 7 = t-butyl, R g = n-hexyloxy 
= R 2 = Rg= R^g = n-hexyl, R 7 = n-hexyloxy, R g = n-octyl 
= R 2 = Rg= R^q = n-hexyl, R 7 = R g = n-hexyloxy 
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[0178] 

Compound 186 R 2 = R g = R 10 = n-hexyl, R ? = n-hexyloxy, R g = H 

Compound 187 R^ R 2 = R g = R 1Q = n-hexyl, R 7 = R g = phenyl (4-diphenylamino) 

Compound 188 R £ = R ? = Rg= R Q = R 1Q = n-hexyl 

Compound 189 R^ R g = 4-decylphenyl, R 2 = R 10 = H, R 7 = R g = n-hexyloxy 

[0179] 

[Formula 82] 




[0180] 

Compound 190 R^ R 2 = R ? = R g = n-hexyl 

Compound 191 R^ H, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 
Compound 192 R^ 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = R g = n-hexyl 
[0181] 

[Formula 83] 




[0182] 

Compound 193 R^ R 2 = n-hexyl, R 7 = R g = n-butyl 
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Compound 194 R.| = R 2 = 2-ethylhexyl, R 7 = R g = phenyl (4-diphenylamino) 

Compound 195 R.| = R 2 = R 7 = R g = n-hexyl 

Compound 196 R^ 4-decylphenyl, R £ = H, R ? = R g = CF 3 

[0183] 

[Formula 84] 




[0184] 

Compound 197 R 
Compound 198 R 
Compound 199 R 
Compound 200 R 
Compound 201 R 
Compound 202 R 
[0185] 

[Formula 85] 



= R 2 = n-hexyl, R 7 R g =2-ethylhexyloxy 

= R 2 = n-hexyl, R ? = R g = H 

= 2-ethylhexyl, R 2 = n-hexyl, R ? = R g = H 

= n-hexyl, R 2 = R 7 = 3,7-dimethyloctyl, R g = phenyl (4-diphenylamino) 
= 2-ethylhexyl, R 2 = n-hexyl, R 7 = R g = n-hexyloxy 

= 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = t-butyl, R g = n-hexyloxy 




[0186] 

Compound 203 R 
Compound 204 R 
Compound 205 R 
Compound 206 R 
Compound 207 R 
[0187] 

[Formula 86] 



= R 2 = n-hexyl, R 7 = R g = 2-ethylhexyl 



2-ethylhexyl, R 2 = n-hexyl, R 7 = 



Ro= H 



n-hexyl, R,. 



R g = 3,7-dimethyloctyl, R 7 



phenyl (4-diphenylamino) 



= R 2 = n-hexyl, R ? = t-butyl, R g = H 

= 4-(bis(4-methylphenyl)amino) phenyl, R 2 = n-decyl, R 7 = n-butyl, R g = n-hexyloxy 
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[0188] 

Compound 208 R^= R 2 = n-hexyl, R 7 = Rg= 2-ethylhexyloxy 
Compound 209 R^ = 2-ethylhexyl, R 2 = n-hexyl, R 7 = Rg= n-butyl 

Compound 210 R.| = n-hexyl, R 2 = phenyl (4-diphenylamino), R 7 = H, R g = 3,7-dimethyloctyl 
Compound 211 R.| = R 2 = n-hexyl, R 7 = R g = 4-(bis(4-methylphenyl)amino) phenyl 
[0189] 

[Formula 87] 




[0190] 

Compound 212 R^ R £ = n-hexyl, R ? = R g = 2-ethylhexyl 

Compound 213 R^ = 2-ethylhexyl, R £ = n-hexyl, R ? = 4-t-buthylphenyl, R g = H 

Compound 214 R^ n-hexyl, R 2 = R g = 3,7-dimethyloctyl, R 7 = phenyl (4-diphenylamino) 

Compound 215 R^ = R £ = n-hexyl, R ? = 2-ethylhexyl, R g = H 

[0191] 

[Formula 88] 




[0192] 

Compound 216 R^ R 2 = n-hexyl, R 7 = R g = 2-ethylhexyl 
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Compound 217 2-ethylhexyl, R £ = n-hexyl, R ? = 4-t-buthylphenyl, R g = H 

Compound 218 R.| = n-hexyl, R 2 = 3,7-dimethyloctyl, R ? = phenyl (4-diphenylamino), R g = n-hexyloxy 
[0193] 

[Formula 89] 




[0194] 

Compound 219 R^ R £ = n-hexyl, R ? = R g = 2-ethylhexyl 

Compound 220 R.| = 2-ethylhexyl, R 2 = n-hexyl, R 7 = 4-t-buthylphenyl, R g = n-hexyloxy 

Compound 218 R^ R 2 = n-hexyl, R ? = 2-ethylhexyl, R g = H 

[0195] 

[Formula 90] 




[0196] 

Compound 222 R^ R £ = n-hexyl, R ? = R g = n-butyl 

Compound 223 R.| = R 2 = 2-ethylhexyl, R 7 = R g = phenyl (4-diphenylamino) 

Compound 224 R^ R £ = R ? = R g = n-hexyl 

Compound 225 R^ 4-decylphenyl, R £ = H, R ? = R g = CF 3 

[0197] 

[Formula 91] 
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[0198] 

Compound 226 R £ = n-hexyl, R ? = n-butyl, R g = H 

Compound 227 R^ R £ = 2-ethylhexyl, R ? = 4-t-buthylphenyl, R g = CN 

Compound 228 R^ 4-decylphenyl, R 2 = H, R ? = CF 3 , R g = phenyl 

[0199] 

[Formula 92] 




[0200] 

Compound 229 R^ = R 2 = n-hexyl, R 7 = phenyl, R g = R g = 2-ethylhexyl 

Compound 230 F^= 2-ethylhexyl, R £ = n-hexyl, R ? = R g = H, R g = 4-t-buthylphenyl 

Compound 231 R^ = R 2 = n-hexyl, R 7 = H, R g = methoxy, R Q = 3,7-dimethyl octyloxy 

Compound 232 R.| = n-hexyl, R 2 = R g = 3,7-dimethyloctyl, R 7 = H, R g = phenyl (4-diphenylamino) 

[0201] 

[Formula 93] 




[0202] 

Compound 233 R^ 2-ethylhexyl, R £ = n-hexyl, R ? = CN, R g = R Q = 4-t-buthylphenyl 
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Compound 234 R £ = n-hexyl, R 7 = Rg= H, R g = 2-ethylhexyl 

Compound 235 R.| = 4-decylphenyl, R 2 = R g = 3,7-dimethyloctyl, R 7 = H, R g = phenyl (4-diphenylamino) 
[0203] 

[Formula 94] 




[0204] 

Compound 236 R^ 2-ethylhexyl, R 2 = n-hexyl, R ? = CN, R g = R g = 4-t-buthylphenyl 
Compound 237 R^ R 2 = n-hexyl, R ? = R g = H, R g = 2-ethylhexyl 

Compound 238 R^ 4-decylphenyl, R 2 = R g = 3,7-dimethyloctyl, R 7 = H, R g = phenyl (4-diphenylamino) 
[0205] 

[Formula 95] 




[0206] 

Compound 239 R^ 2-ethylhexyl, R £ = n-hexyl, R ? = t-butyl, R g = H 

Compound 240 R^ R £ = n-hexyl, R ? = phenyl, R g = CN 

Compound 241 R^ 4-decylphenyl, R 2 = R 7 = 3,7-dimethyloctyl, R g = methyl 

[0207] 

[Formula 96] 
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[0208] 

Compound 242 R £ = R ? = Rg= 2-ethylhexyl 

Compound 243 R.| = R 2 = n-hexyl, R 7 = 4-decylphenyl, R g = 2-ethylhexyloxy 
Compound 244 R 1 = phenyl (4-diaminophenyl), R 2 = R 7 = 3,7-dimethyloctyl, R g = H 
[0209] 

[Formula 97] 




[0210] 

Compound 245 2-ethylhexyl, R 2 = n-hexyl, R ? = t-butyl, R g = H 
Compound 246 R^ R 2 = n-hexyl, R 7 = n-octyloxy, R g = CN 
Compound 247 R^ 4-decylphenyl, R 2 = R ? = 3,7-dimethyloctyl, R g = CN 
[0211] 

[Formula 98] 




R 7 



[0212] 
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Compound 248 2-ethylhexyl, R £ = n-hexyl, R ? = t-butyl 

Compound 249 R.| = R 2 = n-hexyl, R 7 = phenyl 

Compound 250 R^ 4-decylphenyl, R 2 = n-octyl, R 7 = CN 

Compound 251 R^ 4-(diphenylamino) phenyl, R 2 = n-hexyl, R 7 = n-hexyloxy 

[0213] 

[Formula 99] 




[0214] 

Compound 252 R^ R 2 = 2-ethylhexyl, R ? = R g = 4-t-buthylphenyl 
Compound 253 R^ R 2 = R ? = R g = n-octyl 

Compound 254 R^ R 7 = 4-decylphenyl, R 2 = Rg= 3,7-dimethyloctyl 
[0215] 

[Formula 100] 




[0216] 

Compound 255 R^ 2-ethylhexyl, R £ = n-hexyl, R ? = CN, R g = R g = 4-t-buthylphenyl 
Compound 256 R^ R 2 = n-hexyl, R 7 = H, R g = n-hexyloxy, R g = 2-ethylhexyl 

Compound 257 R^ 4-decylphenyl, R 2 = R g = 3,7-dimethyloctyl, R 7 = H, R g = phenyl (4-diphenylamino) 
[0217] 

[Formula 101] 
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[0218] 

Compound 258 R^ = 2-ethylhexyl, R 2 = n-hexyl, R 7 = n-hexyl, R g = H 
Compound 259 R.| = R 2 = n-hexyl, R 7 = n-octyloxy, R g = CN 
Compound 260 F^= R ? = 4-decylphenyl, R £ = 3,7-dimethyloctyl, R g = CN 
[0219] 

[Formula 102] 




[0220] 

Compound 261 R 2 = R ? = R g = 2-ethylhexyl 

Compound 262 R.| = R 7 = n-hexyl, R 2 = R g = phenyl (4-diphenylamino) 

Compound 263 R.| = n-hexyl, R 2 = phenyl (4-diphenylamino), R 7 = H, R g = 4-decylphenyl 

[0221] 

[Formula 103] 




[0222] 

Compound 264 R^ 2-ethylhexyl, R 2 = n-hexyl, R 7 = t-butyl, R g = n-butyloxy 
Compound 265 R^ R 2 = n-hexyl, R 7 = phenyl, R g = H 
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Compound 266 R^ = 4-decylphenyl, R 2 = R 7 = 3,7-dimethyloctyl, R g = methoxy 
[0223] 

[Formula 104] 




[0224] 

Compound 267 R^ R 2 = R ? = R g = R g = R 1Q = 2-ethylhexyl 

Compound 268 R^ R ? = R g = n-hexyl, R 2 = Rg= R 1Q = 4-t-buthylphenyl 

[0225] 

[Formula 105] 




[0226] 

Compound 269 F^= R £ = n-hexyl, R ? = R g = 2-ethylhexyl, 
Compound 270 R^ R ? = H, R £ = R g = 4-t-buthylphenyl 

Compound 271 R^ = 4-(diphenylamino) phenyl, R 2 = R 7 = n-hexyl, R g = 4-t-decylphenyl 
[0227] 

[Formula 106] 
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[0228] 

Compound 272 R £ = n-hexyl, R ? = 2-ethylhexyl, 
Compound 273 n-hexyl, R £ = R ? = 2-ethylhexyl, 
Compound 274 R^ R £ = 2-ethylhexyl, R ? = 4-t-buthylphenyl 
[0229] 

[Formula 107] 




[0230] 

Compound 275 R^ R 2 = n-hexyl, R 7 = R g = 2-ethylhexyl 

Compound 276 F^ = 2-ethylhexyl, R £ = n-hexyl, R ? = 4-t-buthylphenyl, R g = H 

Compound 277 R^- n-hexyl, R 2 = R g = 3,7-dimethyloctyl, R 7 = phenyl (4-diphenylamino), 

Compound 278 R 1 = phenyl, R 2 = 4-decylphenyl, R 7 = 2-ethylhexyl, R g = H 

[0231] 

[Formula 108] 




[0232] 

Compound 279 R^ R 2 = n-hexyl, R 7 = R g = n-butyl 
Compound 280 R^ R £ = n-hexyl, R ? = t-butyl, R g = H 
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Compound 281 R^ = R 2 = R 7 = Rg= n-hexyl 

Compound 282 R^ 4-decylphenyl, R 2 = phenyl, R ? = t-butyl, R g = H 
[0233] 

[Formula 109] 




[0234] 

Compound 283 R 
Compound 284 R 
Compound 285 R 
Compound 286 R 
Compound 287 R 
[0235] 

[Formula 110] 



R 2 = n-hexyl, R 7 = 



Rg= n-butyl 



= R 2 = n-hexyl, R 7 = n-hexyloxy, R g = H 

= R 2 = R 7 = Rg= n-hexyl 

= R 2 = n-hexyl, R-,= n-octyl, Rg= H 

= 4-decylphenyl, R 2 = phenyl, R 7 = t-butyl, Rg= H 




[0236] 

Compound 288 R £ = n-hexyl, R ? = R g = n-butyl 
Compound 289 R^ R £ = n-hexyl, R ? = t-butyl, R g = H 
Compound 290 R^ R £ = R ? = Rg= n-hexyl 

Compound 291 R^ 4-decylphenyl, R 2 = phenyl, R 7 = t-butyl, R g = H 
[0237] 

[Formula 111] 
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[0238] 

Compound 292 R £ = n-hexyl, R ? = R g = R Q = 2-ethylhexyl 

Compound 293 R^ 2-ethylhexyl, R 2 = n-hexyl, R ? = 4-t-buthylphenyl, R g = R g = H 

Compound 294 R.| = R 2 = Rg= 3,7-dimethyloctyl, R 7 = R g = phenyl (4-diphenylamino) 

Compound 295 R^ phenyl, R 2 = 4-decylphenyl, R ? = 2-ethylhexyl, R g = H, R g = JI (4-methylphenyl) AMINO 

Concrete molecular structure may be the combination of either of the above-mentioned structures. 
[0239] 

An organic compound containing compound fluorene structure (I), (II), or (III) is compoundable using a well-known 
method. About polymer, a method of polymerizing polymer obtained as a result used in this invention and a 
molecular weight do not need to be restricted concretely. A molecular weight of polymer is 2000 or more 
preferably 1000 or more. Polymer by a coupling reaction including condensation polymerization, for example, Pd 
catalyst type Suzuki coupling, Stille coupling, Heck coupling, or nickel medium type Yamamoto coupling. Or by 
carrying out the condensation reaction of a di— acid chloride, di-amine, di-alcohol, or the di-phenol in existence of 
a base, By or dehalogenation of a method of condensing other, for example, a Wittig reaction, the Horner Emmons 
reaction, a knoevenagel reaction, or halogenation dibenzyl. Or it can prepare by a radical polymerization of a vinyl 
compound, ring opening polymerization of a ring compound, or a ring opening methathesis. Preferably, polymer is 
prepared by the Suzuki coupling reaction. 
[0240] 

The Suzuki coupling reaction was reported for the first time by Suzuki etc. about coupling of an aromatic boronate 
derivative and an aromatic halogenide (Suzuki and A. other Synthetic Comm. 1981, 11 (7), 513). This reaction has 
been used broadly because of preparation of polymer for various uses since then (30, Macromolecules 1997, 7686 
besides Range and M). This reaction is accompanied by using palladium system catalyst, for example, Pd, (II) or a 
soluble Pd compound in a state of Pd (0), a base, for example, aquosity inorganic alkali nature carbonate, or 
bicarbonate, and a solvent for reagin and/or output. Pd (0) complex in which a desirable Pd catalyst has the 3rd 
phosphine ligand, For example, it is Pd(PPh 3 ) 4 , Pd(II) salt, for example, Pd(PPh g ) Cl 2 , or Pd(OAc) 2 , and is used in 

the 0.01-10-mol% of range based on a functional group of reagin. Although polar solvents, for example, THF, and a 
nonpolar solvent, for example, toluene, can be used, it is thought that a nonpolar solvent reacts late. A refining 
process for preparing conjugated polymer for EL device from Suzuki coupling of an aromatic halogenide and an 
aromatic boron derivative was reported (Inbasekaran and M others). U.S. Pat. No. 5,777,070 (1998) specification; 
Towns, the C. international publication OOth/No. 53656 (2000) pamphlet besides R. Aromatic trifluoro 
methanesulfonate (Tori Flatow) is used for a changed type of the Suzuki coupling reaction instead of an aromatic 
halogenide (Ritter, K. Synthesis, 1993, 735). Aromatic Tori Flatow is easily prepared from a suitable phenol 
derivative. It is easily available in a phenol derivative, and advantages which use aromatic Tori Flatow are 
protection / being able to carry out deprotection during complicated composition. For example, by reacting under 
various coupling conditions, an aromatic halogenide will generate an undesirable by-product, and will usually 
complicate a synthetic scheme more remarkable. However, a phenol derivative can be easily protected by various 
protective groups which do not block functional group conversion, returns a phenolic group by carrying out 
deprotection, and, subsequently to Tori Flatow, can change this phenolic group. A 2 boron derivative can be 
prepared from corresponding dihalide or JITORIFURATO. 
[0241] 

This invention provides again a manufacturing method of conjugated polymer containing a polymerization reaction 
mixture. An aromatic monomer in which a polymerization reaction mixture has the reactant Tori Flatow group of 
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two or more (a), And an aromatic monomer which has two or more reactant boron derivative groups chosen from a 
boron acid, boron acid ester, or a borane group or one reactant Tori Flatow group, A palladium catalyst of an 
aromatic monomer which has one reactant boron derivative group chosen from a boron acid, boron acid ester, or a 
borane group, and the (b) catalyst amount, (c) organicity or an inorganic base, and the (d) organic solvent are 
included. A method of this invention generates conjugated polymer with comparatively low polydispersity and a 
high molecular weight in comparatively short reaction time. Along with an overall length of a chain, conjugate of the 
term of "conjugated polymer" is carried out, and it means partial conjugated polymer containing both sides of 
perfect conjugated polymer which processes a delocalization pi electron system along with a chain or a conjugate 
segment, and a disconjugation segment. 
[0242] 

The aromatic monomer used in order to form conjugated polymer of this invention must have suitable functional 
group:, i.e., Tori Flatow, and a boron derivative group. A term of aromatic series or aryl means arbitrary monomers 
which have the Tori Flatow group or a boron derivative group directly combined with an aromatic ring or a complex 
aromatic ring. An aryl di— Tori Flatow monomer which contains by using this method, two system:, i.e., the 1 2 ** 
reactant Tori Flatow group, And aryl 2 boron monomer; and 2 containing two reactant boron derivative functional 
groups An aryl monomer containing both the reactant Tori Flatow functional group and a reactant boron derivative 
functional group is polymerized, and liner polymer can be formed. In order to prepare branching or high branched 
polymer using a method of this invention, in the case of two monomer systems, Both the aryl monomer must 
contain two or more the reactant Tori Flatow groups or boron derivative groups, and, in the case of a;1 ** 
monomer system, the monomer must contain one or more Tori Flatow groups or a boron derivative group, and a 
basis of two or more another side. A boronic acid group in which a boron derivative functional group is expressed 
by B(OH) 2 , A boron acid ester group expressed by B (OR 12 ) (OR13) (among the above-mentioned formula) R 12 is 

a replaced type with 1-6 carbon atoms, or no replacing type alkyl group, or [ that R 13 is hydrogen ] — or it being a 

replaced type with 1-6 carbon atoms, or no replacing type alkyl group, and, And by R 12 and R 13 being the same, or 

differing from each other, and combining R 12 and R 13 and, A borane group with which it is expressed by annular 

boron acid ester,; which can form 5- or 6-membered-ring preferably, and BR 14 R 15 (among the above-mentioned 

formula) R 14 and R 15 are chosen from being a replaced type with 1-20 carbon atoms, and no replacing type alkyl 

group, respectively. A boron derivative group is a boronic acid group or an annular boron acid ester group 
preferably. By preparing polymer using a mixture of a monomer, a copolymer which has the desired characteristic 
and the architecture can be formed. In order to prepare liner polymer, a polymerization system contains the 
reactant Tori Flatow group of desirable almost equal mole percent, and a reactant boron derivative group, a mole 
ratio of these two reactant group classes — desirable — 0.98-1.10 — it is 1.00 most preferably less than 1.05. 
The end cap of the chain end can be carried out by using Tori Flatow of monofunctional value, or a boron 
derivative in a request. 
[0243] 

As an example of an aryl group for a monomer, Aromatic hydrocarbon, for example, phenyl, naphthyl, anthracene, a 
fluorene, A benzofluorene, a dibenzo fluorene, phenanthrene, perylene, Pyrene, rubrene, a chrysene, tetracene, 
pentacene, triphenylene, Diphenylanthracene, dinaphthyl anthracene, and benzo[a]pyrene; and a complex aromatic 
group, For example, a thiophene, pyrrole, a franc, pyridine, triazine, tetrazene, Oxazol, imidazole, oxadiazole, 
thiadiazole, benzooxazol, quinoline, benzimidazole carbazole, benzothiazole, and acridine; and doria — reel amine, 
for example, a triphenylamine, dinaphthyl phenylamine, and N,N'-diphenylbenzidine are mentioned. Preferably, an 
aryl group is chosen from a fluorene, a benzofluorene, diphenylanthracene, dinaphthyl anthracene, a thiophene, 
oxadiazole, benzothiazole, benzimidazole, and carbazole. 
[0244] 

A base suitable for using it in a method of this invention, An inorganic aquosity base, for example, alkali metal 
hydroxide, carbonate, acetate, and bicarbonate, Alkali earth metal hydroxide, carbonate, acetate and bicarbonate, 
an alkaline-earth-metals alkoxide, an alkaline metal alkoxide and an organic base of hydroxyl ion, for example, a 
source, and a Lewis base, for example, a base which forms a source of hydroxyl ion in existence of water, are 
included. The organic base should be fusibility an organic solvent and/or underwater. An example of an aquosity 
inorganic base contains lithium, sodium, potassium, caesium and hydroxide of barium, carbonate, and bicarbonate. 
Preferably, an aquosity base is a solution of sodium carbonate of concentration of 1-2M, potassium carbonate, or 
cesium carbonate. An example of an organic base contains hydroxide of alkylammonium, carbonate, bicarbonate, 
fluoride and borate salt, pyridine, and organic amine. Preferably, organic bases used in a method of this invention 
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are hydroxide of hydroxide of tetra alkylammonium, carbonate, bicarbonate, for example, tetramethylammonium, 
tetraethylammonium, or tetrapropylammonium, carbonate, and bicarbonate. Quantity of a base used in this method 
is not important in particular, as long as the number of mols of a base is equal to the number of mols of a 
monomer or exceeds this. A base of one to 10 mol equivalent per boron derivative functional group is adopted 
preferably. A base of one to 5 mol equivalent is used more preferably. As for 1 .5 to 4 mol equivalent, a base of 1 .8 
to 2.5 mol equivalent is specifically used most preferably. A mixture of an independent base or a variously different 
base can be used for a method of this invention. 
[0245] 

A catalyst used for a method of this invention is a palladium catalyst or Pd(II) salt of a gestalt of Pd (0) which has 
a ligand preferably, or Pd(II) complex, an example of a suitable ligand for a palladium complex — phosphine, for 
example, trialkylphosphine, tricyclo alkylphosphine, and doria — it is reel phosphine. Three substituents on Lynn 
are the same, or may differ, and it can combine with a phosphorus group to which 1 of ligands or two or more 
change from two or more phosphines. A part of this combination may be one or two metal atoms or more, diketone 
(dba), for example, dibenzylieneacetone, an acetylacetone, an octafluoro acetylacetone and tertiary amine, for 
example, triethylamine, trimethylamine, and tripropylamine. These ligands can be made into water solubility by 
derivatizing by combination of a cation group or an anion group. A mixture of two or more sorts of ligands can also 
be used. An example of a phosphine ligand used in a method of this invention, Trimethyl phosphine, tributyl 
phosphine, tri-cyclohexyl phosphine, They are the Tori Torrijos fin, 1 ,2-bis(diphenylphospino)ethane, triphenyl 
phosphine, 1 ,3-bis(diphenylphospino)propane, and 1 ,1 '-(diphenylphospino) ferrocene (dppf). Preferably a ligand 
Triphenyl phosphine (PhgP), 1 ,1 '-(diphenylphospino) ferrocene (dppf), 1 ,2-bis(diphenylphospino)ethane, It is 1 ,3— bis 

(diphenylphospino)propane, and they are triphenyl phosphine (PhgP) and 1 ,1 '-(diphenylphospino) ferrocene (dppf) 

more preferably. Most desirable Pd (0) complex is Ph(Ph 3 P) 4 . Desirable Pd(II) salts are palladium acetate, 

propionic acid palladium (II), palladium butanoate (II), and a palladium(II) chloride, and more desirable Pd(II) salt is 
palladium acetate (II). When using a palladium (II) salt, it is advantageous to a reaction mixture to add other ligands 
of two to 4 mol equivalent per mol of Pd salt, for example, Ph 3 P, and dppf. Pd(II) complex, for example, PdCI 2 

(PPhg) 2 , bis(acetonitrile)palladiumdichloride and dichlorobis (dimethyl sulfoxide) palladium (II), bis(benzonitrile) 

palladiumdichloride, or PdCI 2 (dppf) — instead, it can be used. A palladium catalyst can also be located on a 

charge of a support material, for example, inactive organic resin, quantity of a palladium catalyst typically used into 
a reaction mixture — 0.001-1 -mol % per 1 mol of monomers — it is 0.01-1 -mol % per 1 mol of monomers 
preferably. 
[0246] 

An organic solvent suitable for use in this method contains preferably a solvent which can dissolve a monomer to 
not less than 2% of solution concentration 1% or more. An example of a solvent suitable for a method of a 
statement Hydrocarbon, for example, hexane, heptane, Petroleum ether, cyclohexane, benzene, chlorobenzene, 
ethylbenzene, Mesitylene, toluene and xylene, and ether, for example, an anisole, Diethylether, a tetrahydrofuran, 
dioxane, dioxolane, Diisopropyl ether, dimethoxyethane, t-butylmethyl ether, and a diethylene glycol, Wood ether, 
ketone, for example, acetone, methyl ethyl ketone, And isobutyl methyl ketone, alcohol, for example, methanol, 
ethanol, They are propanol, ethylene glycol, butanol and amide, for example, dimethylformamide, dimethylacetamide, 
N-methyl pyrrolidone, these fluoridization analogs, and these mixtures. 
[0247] 

As for a desirable organic solvent, polymer contains one solvent of fusibility in it. An example of a desirable solvent 
Ether, for example, a tetrahydrofuran, dioxane, Dimethyloxyethane, diethylene glycol dimethyl ether, diisopropyl 
ether, Hydrocarbon, for example, benzene, chlorobenzene, toluene, xylene, They are heptane and cyclohexane, 
ketone, for example, methyl ethyl ketone, and isobutyl methyl ketone, amide, for example, dimethylformamide, 
dimethylacetamide, N-methyl pyrrolidone, and these mixtures. 
[0248] 

More desirable organic solvents are ether, for example, a tetrahydrofuran, dimethyloxyethane and dioxane, 
hydrocarbon, for example, toluene, chlorobenzene, xylene, amide and dimethylformamide, and dimethylacetamide. 
[0249] 

The most desirable organic solvents of a method of this invention are one sort or two sorts or more of insoluble in 
water nature solvents, for example, toluene, xylene, tetrahydrofurans, or these mixtures. Capacity of a solvent of a 
method of this invention should be maintained by level for performing efficient mixing and churning in connection 
with a reaction mixture becoming viscosity from formation of polymer molecular weight. 
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[0250] 

The polymerization reaction mixture can also contain phase transfer catalysis indicated by U.S. Pat. No. 5,777,070 
specification. Suitable phase transfer catalysis used in a method of this invention contains the fourth ammonium 
and phosphonium salt, crown ether, and cryptand. Phase transfer catalysis is a tetra alkylammonium halogenide or 
a bisulfate preferably. Examples of the most desirable phase transfer catalysis are chloridation 
tetrabutylammonium and chloridation TORIKAPURIRIRU ammonium (known as Aliquat made from Aldrich Chemical 
(registered trademark)). The desirable range of 0.01-0.5 mol per mol of monomer of phase transfer catalysis is 
0.05-0.1 mol per mol of monomer more preferably. 
[0251] 

a polymerization reaction — 0-200 ** — desirable — 30-170 ** — more — desirable — 50-150 ** — and it is 
most preferably carried out at temperature of 60-120 **. reaction time — 1 to 100 hours — desirable — 5 to 70 
hours — more — desirable — 5 to 50 hours — and it is 5 to 48 hours most preferably. 
[0252] 

The method of this invention can extend a range to even use a monomer by which some of reactive functional 
groups or all are not directly combined with an aromatic ring, especially an unsaturation type monomer of other 
kinds. 
[0253] 

A synthetic scheme of a compound by this invention is shown in the schemes 1-11. 
[0254] 

A method of this invention provides an optical device with useful conjugated polymer especially. An optical device 
is a luminescent device, for example, EL device, and polymer of this invention or a low molecule can contain a 
device by which a deposit is carried out between a cathode and an anode. The deposit of polymer, low molecules, 
or such combination can be carried out as a thin film with vacuum deposition, or a deposit can be carried out from 
a solution by spin coating, spray coating, dip coating, roller coating, or ink jet supply, a thin film — a substrate — it 
can support directly by a transparent substrate preferably, or can also support indirectly with a substrate, and, in 
this indirect support, one or two interlayers or more are provided between a substrate and a thin film. A thin film 
can also be used as a luminous layer or a charge carrier transporting bed. 
[0255] 

The general device architecture : 

This invention is employable as most organic electroluminescence device gestalten. These gestalten from a very 
simple structure containing a single anode and a cathode. A passive matrix display which comprises an anode for 
forming a more complicated device, for example, a pixel, and a rectangular array of a cathode, And each pixel 
contains even an active matrix display independently controlled by a thin film transistor (TFT). 
[0256] 

There are many organic layer gestalten which can carry out this invention well. A typical structure is shown in 
drawing 1 and this structure contains the substrate 101, the anode 103, the hole injection layer 105, the electron 
hole transporting bed 107, the luminous layer 109, the electron transport layer 111, and the cathode 1 13. These 
layers are explained to the following in detail. This drawing was only shown in order to give an example, and not 
each thickness is what was defined according to actual thickness. Instead a substrate adjoins a cathode, and may 
be arranged or a substrate may actually constitute an anode or a cathode. An organic layer between an anode and 
a cathode is called an organic EL device for convenience. The total compound thickness of an organic layer is less 
than 500 nm preferably. 
[0257] 

An anode and a cathode of OLED are connected to the power supply 250 via the electric conductor 260. When an 
anode applies potential between an anode and a cathode rather than a cathode so that it may be positive 
potential, the OLED operates. An electron hole is poured in into an organic EL device from an anode, and an 
electron is poured in into an organic EL device with an anode. Device stability may be able to be improved, when 
the OLED operates in AC mode, potential bias becomes reverse over predetermined time in a cycle in this case 
and current does not flow. An example of AC drive type OLED is written in a U.S. Pat. No. 5,552,678 specification. 
[0258] 
Substrate 

An OLED device of this invention is typically put on the supporting board 101, and a cathode or the anode can 
contact a substrate. An electrode in contact with a substrate is called a lower electrode for convenience. For 
convenience, although a lower electrode is an anode, this invention is not limited to such a gestalt. A substrate 
may be a light transmittance state or opacity according to a light-emitting direction meant. A light transmission 
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characteristic is desirable although EL luminescence is seen through a substrate. In such a case, generally, clear 
glass or a plastic is adopted. A substrate may be a composite construction containing a multiplex material layer. 
Generally this is applied to an active matrix substrate of an EL layer in which TFT is provided caudad. It is still 
required for a substrate to comprise an in general transparent material, for example, glass, or polymer in an 
emission pixeHzed field at least. When it is a use as which EL luminescence is regarded through an upper 
electrode, the penetration characteristic of a lower supporter may not be important, therefore may be a light 
transmittance state, optical absorption nature, or light reflex nature. As an example of a substrate for using it in 
this example, glass, a plastic, a semiconductor material, silicon, ceramics, and circuit board materials are 
mentioned. In this case, a mist beam and a substrate may be the composite constructions containing a multiplex 
layer which comprises material which is found out by active-matrix TFT design. Of course, in such a device 
gestalt, it is required to provide a light transmittance state upper electrode. 
[0259] 
Anode : 

When EL luminescence is seen through the anode 103, an anode should let it pass on a real target through the 
luminescence concerned. Although common transparent anode materials used in this invention are an indium 
stannic acid ghost (ITO), an indium zinc oxide (IZO), and tin oxide, However, other metallic oxides, for example, 
aluminum, or indium dope type tin oxide, magnesium indium oxidation things, and nickel tungsten oxides are also 
useful. In addition to these oxides, metal nitride, for example, gallium nitride, a metal selenide, for example, zinc 
selenide, and metallic sulfide, for example, zinc sulfide, can be used as the anode 103. An anode can be reformed 
by fluorocarbon by which plasma deposition was carried out. When it is a use as which EL luminescence is 
regarded only by letting a cathode terminal pass, the penetration characteristic of an anode can use transparence 
and opaque or reflexible arbitrary conductive materials rather than is important. As an example of a conductor for 
this use, gold, iridium, molybdenum, palladium, and platinum are mentioned. Permeability or other typical anode 
materials have a working function more than 4.1 eV. Generally the deposit of the desired anode material is carried 
out by arbitrary suitable means, for example, evaporation, sputtering, chemical vapor deposition, or an 
electrochemistry means. An anode can be patternized with photolithography method learned well. Arbitrarily, by 
grinding an anode before spreading of other layers, surface roughness can be reduced, and a short circuit can be 
minimized, or reflexibility can be improved. 
[0260] 

Hole injection layer (HIL) : 

Although not necessarily required, it is often useful that the hole injection layer 105 is formed between the anode 
103 and the electron hole transporting bed 107. The hole-injection material can improve the film formation 
characteristic of a following organic layer, and can be useful to make it easy to pour in an electron hole into an 
electron hole transporting bed. As an example of a material suitable for using it within a hole injection layer, A 
porphyrin compound which is written in a U.S. Pat. No. 4,720,432 specification, Plasma deposition type 
fluorocarbon polymer which is written in a U.S. Pat. No. 6,208,075 specification, And some aromatic amines 
(4,4',4"-tris [(3-methylphenyl) phenylamino] triphenylamine), for example, m-MTDATA, are mentioned. It is 
reported that another hole-injection material written in the European patent laying-open-of-application No. 
0891121 specification and a 1029909 specification is useful in an organic electroluminescence device. 
[0261] 

Electron hole transporting bed (HTL) 

The electron hole transporting bed 107 of an organic electroluminescence device contains, one or more sorts of 
electron hole transportation compounds, for example, an aromatic tertiary amine. It means that an aromatic 
tertiary amine is a compound containing one or more tervalence nitrogen atoms, this tervalence nitrogen atom is 
combined only with a carbon atom, and one or more of the carbon atoms of these are ** of an aromatic ring, in 
one gestalt — an aromatic tertiary amine — arylamine, for example, monoarylamine, diarylamine, and doria — they 
may be reel amine or polymers arylamine. a monomer and doria — an example of reel amine is shown in a U.S. Pat. 
No. 3,180,730 specification besides Klupfel. suitable doria of others which are replaced by one or two vinyl groups 
or more, and contain/or one or more active hydrogen containing groups — reel amine is indicated by a U.S. Pat. 
No. 3,567,450 specification and a 3,658,520 specification besides Brantley. 
[0262] 

A more desirable class of an aromatic tertiary amine is amine containing two or more sorts of aromatic tertiary- 
amine portions which are written in a U.S. Pat. No. 4,720,432 specification and a 5,061,569 specification. Such a 
compound is a structural formula (A). : 
[0263] 
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Q V Q 2 
(A) 



[0264] 

It is the aromatic tertiary-amine portion as which Q 1 and Q 2 were independently chosen among the above- 
mentioned formula including the compound expressed be alike, and G is bond groups, for example, the arylene of 
carbon-carbon bonding, cyclo alkylene, or an alkylene group. 1 operative condition, when like, either [ at least ] Q 1 

or Q 2 contains polycyclic type condensed ring structure, for example, naphthalene. When G is an aryl group, G is 

convenient in their being phenylene, biphenylene, or a naphthalene portion. 
[0265] 

filling a structural formula (A) — and two doria — the doria containing a reel amine portion — the useful class of 

reel amine — structural-formula (B): 

[0266] 

[Formula 1 1 3] 

R 15 
R tg — G-R ]6 
R 17 

(B) 



[0267] 

It is expressed be alike and is among the above-mentioned formula. : 

R 15 and R 16 express a hydrogen atom, an aryl group, or an alkyl group independently, respectively, or R 15 and R 16 
express the atom which joins together and completes a cycloalkyl group — ; — and 

R 17 and R 1g express an aryl group independently, respectively, and this aryl group is a structural formula (C). : 
[0268] 

[Formula 114] 



N — 

20 



R ' 



(C) 
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[0269] 

As it indicates "Be alike", it is replaced by the diaryl substitution type amino group, and R 19 and R 2Q are the 

independently selected aryl groups among the above-mentioned formula. 1 operative condition, when like, either 
[ at least ] R 19 or R 2Q contains polycyclic type condensation structure, for example, naphthalene. 

[0270] 

Another class of an aromatic tertiary amine is tetra aryl diamine. Desirable tetra aryl diamine contains two diaryl 
amino groups combined via an allylene group as shown by a formula (C). Useful tetra aryl diamine is a formula (D). : 

[0271] 

[Formula 1 1 5] 



(D) 



[0272] 

What is expressed be alike is included and it is among the above-mentioned formula. : 

Each Ar 3 is the independently selected allylene group, for example, phenylene, or an anthracene portion, 

t is an integer of 1-4 — and 

Ar 4 , R 21 , R 22 > and R 2 3 are the independently selected aryl groups. 
[0273] 

In the case of a typical embodiment, at least one of Ar 4 , R 21 , R 22 , and R 23 is polycyclic type condensed ring 

structure, for example, naphthalene. 
[0274] 

The alkyl, the alkylene, the aryl, and the arylene portion of the versatility of said structural formula (A), (B), (C), 
and (D) can be replaced, respectively. A typical substituent contains an alkyl group, an alkoxy group, an aryl group, 
an aryloxy group and halogen, for example, fluoride, a chloride, and a bromide. The typical number of carbon atoms 
of various alkyl parts and an alkylene portion is about 1-6. Although the numbers of carbon atoms of a cycloalkyl 
portion may be 3 - about 10, the number of endocyclic carbon atoms is 5, 6, or 7 typically, for example, a 
cycloalkyl portion contains cyclopentyl, cyclohexyl, and a cycloheptyl ring structure. Aryl and an arylene portion 
are usually phenyl and a phenylene portion. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0371] 

[Drawing 1] Drawing 1 is a sectional view showing the basic structure of EL device. 

.Drawing 2] Drawing 2 is a figure showing the absorption (AB) spectrum of the compound 231, and a 

photoluminescence (PL) spectrum. 

[Drawing 3] Drawing 3 is a figure showing EL spectrum of EL device manufactured from the compound 231. 
.Drawing 4] Drawing 4 is a figure showing the characteristic of the voltage-current density of EL device 
manufactured from the compound 231, and luminosity. 

[Drawing 5] Drawing 5 is a figure showing the absorption (AB) spectrum of the compound 206, and a 
photoluminescence (PL) spectrum. 

[Drawing 8] Drawing 6 is a figure showing EL spectrum of EL device manufactured from the compound 206. 
.Drawing 7] Drawing 7 is a figure showing the characteristic of the voltage-current density of EL device 
manufactured from the compound 206, and luminosity. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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Drawing 3] 
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[Drawing 4] 
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FIG 4 



Drawing 5] 
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[Drawing 7] 
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ft"&t!44 R[ = H, R 2 = 4-n-r f 71/ 7 x x 71/ , R 7 = 4-(t'X(4-^f^7ix;l/)75;) 
7 x x 71/ 

ft "n't! 44 Rj = H, R 2 = 4-n-f->/l'7i;)K R 7 = 2-X =f- )V 'N * is )l t is 
[ 0 0 9 5 ] 
[ ft 4 0 ] 




[ 0 0 9 6 ] 

ft "n't! 4 5 R, = R 3 =n--\^> / ;V, R 2 = R 8 = 2-X f- 71/ 'N 71/ 

ft "n't! 46 R, = n-'N + ^/K R 2 = 2-X f- 71/ 'N * is )l , R 7 = 2-X f- 71/ ^ ^ 71/ # ^ , R 
8 = is 7 x x 71/ 7 5 7 

ft "n't! 4 7 R, = H, R 2 = 4-n-f f >'7l/ 7 x X7K R 7 = R 8 = 4- ( tT X (4- y f- 71/ 7 x X 71/ ) 7 
5 7 ) 7 x X 71/ 

ft "n't! 48 R[ = H, R 2 = 4-n-f f >'7l/ 7 x X7l/s R 7 = 2-X f- 71/ ^ ^ '> 71/ =t ^ * R 8 = 4-( 
If X (4- y f- 71/ 7 x X 71/ ) 7 5 7 ) 7 x X 71/ 
[ 0 0 9 7 ] 



(25) 
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[ ft 4 1 ] 



. R 2 



[ 0 0 9 8 ] 

fb^-^49 R, 
ft^t)50 R, 
ft^tl51 Rj 
[ 0 0 9 9 ] 
[ ft 4 2 ] 



10 



R 2 = n-^^$/;K R 7 = R 8 = 2-X 7 1 Jl *\ i/ Jl 
R 7 = 4-(k - X(4-}if;l/7i^;l/)75/)7i^;K 

R 2 = R 7 = R 8 = 4-n-x i/ )l 7 x X )V 




20 



[0100] 

i^tl52 R[ 
53 



ft^ 



Ri 
Ri 

[0101] 
[ ft 4 3 ] 



ft^55 



R 2 

R 7 

R 2 
R 2 



n-s\3Fi/)l<, R 7 = R 8 = 2-X =f- ;1/ 'n i/ )]/ 
4-(t*X(4-^f;l'7x^;l')7$/)7i^;K R 2 
R 7 = R 8 = 4-n-f* V Jl 7 x x ;l 
R 7 = R 8 = n-3r 7 =f- )l 



30 




40 

[0102] 

ft ^iJ56 Rj = R 2 = n-^^v^K R 7 = R 8 = 2 - X f- ;V 'N ^ v' ;P 
ft In- #T 57 Rj = R 2 = 4-(t*X(4-^f ;l/7x^;l/)7;/)7i^;K R 7 = R 8 = H 
ft-n-^58 R[ = R 2 = R 7 = R 8 = A-n-fi/)]/ 7 x x;P 
[0103] 



(26) 
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[ ft 4 4 ] 




[0104] 

ft In- ^59 R, = R 2 = n-'N + ^/K R 7 = H, R 8 = 2 - X ^ jV 'N 4^ ;P 

ft W 60 R, = R 2 = 4-(UX(4-^f;V7i-;I/)75;)7i-;K R 7 = H, R 8 = n-'N 

3=- -> =t 3- -> 

ft -n't) 61 R[ = R 2 = R 8 = 4-n-r->;l/7 x x ;K R 7 = CN 
[0105] 
[ ft 4 5 ] 




[0106] 

ft -o- ^ 62 R, = R 2 = n-'N + ^/K R 7 = H, R 8 = Mf/K^i/;!/ 

ft-o-t!63 R, = R 2 = R 8 =4- (If 7 (4-^ ^ ;1/ 7 x =. )V) T 5 / ) 7 x - ;K R 7 = H 

ft-n-#I64 R, = R 2 = 4-n-f >';l'7i^/k R 7 = CN, R 8 = n-'N * "> )V * V 

[0107] 

[ ft 4 6 ] 




[0108] 

ft^#J65 Rj = R 2 = n-'N + ^/K R 7 = R 8 = t-7f ;P 

ft In- ^66 R[ = R 2 = f(k*X(4^f^7i-;l')7;/)7i^;K R 7 = 4-t-7 9 L ;l/7 

R 8 = t-7f ;P 

ft In- ^67 R[ = ^n^->;1/, R 2 = 4-n-f>'*7 x x ;K R 7 = 2-X7 L ;l^^>7K R 8 = 7 

x x }]/ 

[0109] 



(27) 
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[ ft 4 7 ] 




[0110] 

ft ^#3 68 R, = R 2 = n-^^vWK R 7 = 2-X =f Jl -\ ^ )V s R 8 = CN 

ft 69 Rj = R 2 = 4-(UX(4-^f;V7i-;I/)75;)7i-;K R 7 = 7 x x )l< , R 8 

= H 

ft -n- 70 R! = -x^v^K R 2 = 4-n-? is )l 7 x. - )l , R 7 = 2-xf jl/A^v'^ R 
g = 7 x - )l 
[01 1 1 ] 

[ ft 4 8 ] 20 




30 

[0112] 

ft-n-^71 Rj = R 7 = n-'A+i'iK R 2 = R 8 = 

ft-o-t!72 R[ = n-^^isjl, R 2 = Mf;l"A + i//K R 7 = 2-X f- Jl *\ i/ Jl if is , R 

8 = ^7i-*7?y 

ft In- ^73 Rj = H, R 2 = 4-n--f:>^ 7 x x ;K R 7 = R 8 = 4-(t*X(4^f;l/7i^*)7 
5 J ) 7 x x )V 

ft -a- 1) 74 Rj = H, R 2 = R 8 = 4-n-f ? >';l' 7 x x;K R 7 = Mf + 
[0113] 

[ ft 4 9 ] 40 




50 



(28) 
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[0114] 

ft 1ft 71 R, = R 3 = n-^^Fis )V , R 2 = R 4 = 2-X f- ;V 'N V )V 

ft 1ft 72 R[ = n-'N^v^K R 2 = 2-xf + R 3 = R 4 = 2-X f- ;l> ^\ ^ >■ ;V ^ * 

fb-a-^5 73 R, = R 2 = f(t*X(4^f;l/7i^*)7;/)7i-;K R 3 = R 4 = 4-(t-7 

ft 1ft 74 R, = H, R 2 = 4-n-x 7 x x ;l> , R 3 = 2-X f- ^ V )V if * ^ R 4 = 2- 
x f - ;P ^ v' )V 

[0115] 

[ ft 5 0 ] 




[ 0 1 

ft £ 1ft 



1 6] 

75 R; 



76 
77 
78 



ft^t 
ft^t 

[ 0 1 

[ ft 5 1 ] 



Ri 
Ri 



1 7] 



R 7 
R 2 

R 2 



= n-^\^Fi/)V, R 2 = R 8 = 2-xf;K^->jl- 
= R 7 = R 8 = 2-x^;l/^\^iy;l/ 

= 4-(H'X(4-^f;l'7x-^)7$/)7ix;K R 7 = R 8 = H 
R 2 = A-n-fi/Jl 7 x x ;l> , R 7 = R 8 = 2-x f- ;1/ 'n 3- i/ ;l> # i/ 




R 8 



[0118] 

ft-n-^79 Rj = R 7 = n-'N + ^/K R 2 = R 8 = 2-X 7 1 71/ 'N V )V 

ft 1ft 80 Rj = R 2 = 2-x-7 L ;l/-\^ is )\> , R 7 = R 8 = 2-X )l -\ V )l> if 3r V 

ft^1ft8l R, = R 2 = 4-(a(f^f/l/7i^;l/)75/)7i;;K R 7 = R 8 = t-7=f-)]y 
[0119] 



(29) 
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[ ft 5 2 ] 




[0120] 

ft 4^82 R, = R 2 = f(t*X(f/f;l/7i-;l/)7?;)7i-;K R 7 = R 8 = 2-7 7^ 
ft -n- W 83 R, = H, R 2 = 4-^^/1/71-*, R 7 = R 8 = 2-x 7 1 ;P ^ 4^ ~7 )V 
ftln-^84 Rj = R 2 = R 7 = 2-x 7 1 ;!/ 'N 4^ ;P * 4^ 1/ , R 8 = 3,7-v^ 

7 1 ;l> * * f- )]/ 

[0121] 

[ ft 5 3 ] 




[0122] 

ft-o-t!85 Rj = R 2 = 2-xf;l"N + >'^ 

ft -o- ^ 86 R, = 3,7-i/ ^ T 1 ^^ ^ T 1 ;!/, R 2 = H7f*7i-)1/ 

ft 87 R, = R 2 = 4-(t:7(4-,?<7 L ;l'7xx;l/)7 T 5./)7xX/l/ 

[0123] 

[ ft 5 4 ] 




[0124] 

ft In- ^88 R[ = R 2 = f(k*X(4^f;P7i-;l')7;/)7i^;K R 7 = R 8 = n-^4 1 > / 

;P 

ft In- ^89 R[ = H, R 2 = 4-^" 7 ^ 7 x x ;K R 7 = R 8 = 2-x f- ;P -\ 4^ %/ )V * * %/ 
ft In- ^90 Rj = R 2 = ;1"\^>';K R 7 = H-t7f;l'7i^;K R 8 = 3,7-v^f- 

)\> * 7 =f- )\> 
[0125] 



(30) 
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[ ft 5 5 ] 




P 



0 



[0126] 

ft -n- 4* 91 R, = R 2 = 4-(t"X(4^f ;l/7i^/l')75;)7i-;K R 7 = n-^\^i/;V 
8 = t-7^;P 

ft -0-^92 R, = H, R 2 = ? 7 x x ;K R 7 = R 8 = 2-X ^ ;l> ^ ^ ~> ;P 

ft-o-tl93 R[ = R 2 = MfiK^iz/K R 7 = 3 , 7- v> ^ ? )V * i> ? )V if * */ , R 8 = n 

[0127] 
[ ft 5 6 ] 



[0128] 

ft -n- 1! 94 R, = R 2 = 4-(lf^(4-^;I/7i-;l/)75;)7i-;P, R 7 = n-^^^^ 
8 = 7 x x ;P 

ft-&tl95 R, = R 2 = 2-Xf;l/'N + >')K R 7 = 3,7-S>* ^71/^ 7 ^ ;V ^ ^ ^ , R 8 = n 

ft-n-t)96 R[ = R 2 = 2-Xf /K^'^ik R 7 = 3 , 7- V * =3~ )]/ t 9 f" ;l> ^ 4- , R 8 = n 

[0129] 
[ ft 5 7 ] 





[0130] 



(31) 
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ft In- ^97 R, = R 2 = 4-(a(f/f;l/7i^il')75/)7i-;l' 
Rj = ;l< = R 2 

[0131] 
[ ft 5 8 ] 




[ o 


13 2] 








ft^ 


t)99 Rj 


= R 2 


= R 7 = R 8 = 2-xf ;l/-\4^>- ;P 




ft^ 


inoo r, 


= H, 


R 2 = R 7 = 4-* ? 7 x ^ ;l/ s R 8 = 2 


-xf;l/'N4 1 i//H4 1 >' 


ft^ 


101 Rj 


= R 2 


= 2-xfiK + ->;K R 7 = t-^^;l/, R 


j = s> 7 x - ;!/ 7 ^ 7 




#1102 R, 


= R 2 


= 4-(lfX(4-^f ;l/7xx;l/)75 7)7 


x R 7 = H, R 8 = 













[0133] 
[ ft 5 9 ] 




[0134] 

ft -n- tf 103 R, = R 2 = 2-X^;1^n^ i/)\>, R 7 = R 8 = > ! ^f;l'7 5y 

ft-o-#I104 R[ = n-'N + ^/K R 2 = 4-# 9 ^ ^ 7 x — /I/ , R 7 = t-7*f;l/ 

ft tl 105 Rj = R 2 = f(k"X(4^fil/7i-;l-)75/)7i;;K R 7 = H 

[0135] 

[ ft 6 0 ] 

40 




[ 0 

ft 



3 6 ] 

106 R[ 



2-Xf/l/'\^>';K R 7 



7 



50 



(32) 
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R 2 = n-^^K R 7 =^7i-*75/, R 8 = t-^^^ 

R 2 = 4-(fX(4^f;l/7i^;l/)7iy)7i;;K R 7 = t-7^;l/, R 




[0138] 

fb-o-tJUO R[ = R 2 = R 7 = R 8 = 2-xf;K^->jy 

fb-o-tllll R, = R 2 = R 8 = n-'\+i';l', R 7 = 7 x - ;P 

-n- #7 1 1 2 R[ = R 7 = n-'N + ^/K R 2 = 4-(^7i-)l/7;/)7i-lK R 8 = 2-xf- 
;P ^\ V )l> 

fb-o-iJ113 R; = H, R 2 = ff'^^i^iW R 7 = n-'\+i';l', R 8 = 3 , 7- ^ f- 71/ # ? 

[0139] 
[ ft 6 2 ] 




[0140] 

ft -n- til 14 R, = R 2 = Mf/l/'Ntv'jl/, R 7 = R 8 = 7x^;l/ 

ft til 15 R, = R 7 = H, R 2 = R 8 = 4-* ^f- 71/ 7 x -71/ 

ft In- #7116 Rj = R 7 = n-sj- ^ ■7 L ;l', R 7 = 4-(^7i-)l/7? / )7i-/K R 8 = 2-Xf 

^ 4^ ;P 

ft 117 R[ = R 2 = f(k"X(4-^f;l/7iXjl/)75/)7ix;K R 7 = n-xv^K R 
= 3,7-v^ -T^^ ? =f 
[0141] 



ft^#J 107 Rj = 
ft-a-^5 108 R, = 
ft-a-^5 109 R, = 

= 7i-;P 

[0137] 
[ ft 6 1 ] 



(33) 
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[ ft 6 3 ] 




10 

[0142] 

fb-n-^118 R, = R 2 = R 7 = R 8 = 2-X.=f- )l^\^ri/ )l 

ft 4*119 Rj = R 7 = n-^^-i^Jl, R 2 = R 8 = 1^^*7i;;l' 

ft 4*120 Rj = R 2 = n-ir^^)l, R 7 = f(^7i-^75/)7i-;K R 8 = 2-X f- 

^ 4^ ^> ;P 

[0143] 
[ ft 6 4 ] 

20 




[ 0 1 

A. I 

a • 



4 4 ] 

121 



30 



123 



Ri 
Ri 



= H 

[0145] 
[ ft 6 5 ] 



R 2 = R 7 = ;K + i'lK R 8 = V 7 x x )V 

R 2 = R 7 = 3, 7 -is * ^)l^T f ^/K R 8 = 2 - X =f- )V '\ )V 

R 7 = 4-(^7i-)1/7?/)7i-/K R 2 = n-* 9 R 8 = n-^N^ 

R 2 = 4-(a(4Jf/l/7i-;l')75/)7i^;K R 7 = n-fisfr, R 8 




40 



[0146] 



50 



(34) 
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fb til 2 5 Rj 



[0147] 
[ fb 6 6 ] 



R 2 = R 7 = R 8 =2-xf;l/'N^>'^ 

H, R 2 = R 7 = 3,7-S>* ^fr* 9 f-fy^ R 8 =(4-^7i^*75/)7i 



126 R; 

127 R[ = R 7 = 4-(fX(4-^f;l/7i^;l/)7?y)7i;;K R 2 = R 8 = n-f i/ 



CHj(CH 3 )q {CH 2 )qCH 3 




[0148] 

fb-n-^128 R, = R 2 = R 7 = R 8 =2-X.=f- )ls\3ri/ )l ^ i = 10 s q = 6 

fb^-^129 R[ = H, R 2 = )V7 x.—)V, R 7 = R 8 =3 , * f- )V if V f- )V , m = 2, 

q = 5 

fb-a-^1130 Rj = R 7 = 4-(lJX(4-^f;l/7i-/I')7$;)7i-;V, R 2 = R 8 = n-xv' 
A, i = q = 1 

[0149] 

[ fb 6 7 ] 




[0150] 

fb^-^131 R[ = R 2 = Mf;K+ R 7 = n-'N^v'^^^v'^ 8 S = xf /K i = 1 

0 

fb^-^132 R[ = R 2 = 4-f7;l'7i^il' 1 R 7 = H, R 8 = o-'N+i';!', m = 1 

fb-n-t)133 R[ = R 2 = n-'N + ^/K R 7 = R 8 = H, m = 11 

<b-a-t)134 R, = R 2 = 4-(t'7(4-^f ;l'7i-)l')7 5y)7i-/K R 3 = > f 7ix;l/7 

57, R 4 = H, m = 17 
[0151] 



(35) 
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[ ft 6 8 ] 




[0152] 

fb-n-^135 R, = R 2 = R 7 = R 8 =2-s.f-)V-\^-i/)]y^ m = 3 

ft-a-»136 R, = H, R 2 = R 7 = 3,7-^^ ? )l> * 9 f ;K R 8 = (4-^7i-)l/75/)7i 
^ ;1> , m = 2 

ft 4*137 R, = R 7 = 4-(UX(4-^f;I/7i-;l/)75;)7i-;K R 2 = R 8 = n-f 
;K m = 3 

[0153] 

[ ft 6 9 ] 




[0154] 

ft-n-#I137 R[ = R 2 = n-'N + ^/K R 7 = R 8 = MfiK^i-;!/ 

ft -n- tf 138 R, = H, R 2 = R 7 = 3,7-v 9 ^ ;!/ ^ ? ;1/ , R 8 = (4-^7i-^7;/)7i 
— )]/ 

ft -a" tf 139 R, = 4-(H7(4Jf;l-7i^]l')75/)7i^Jl' 1 R 2 = n-f^;K R 7 = t- 

:/^;K R 8 = n-^4 L v'^t4 : >' 

[0155] 



(36) 
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[ ft 7 0 ] 




10 



[0156] 

ft -n't) 140 R, = R 2 = n-'N^v';!^ R 7 = R 8 = 2-X 7 Jl -\ 7 Jl 

fb-a-^1141 R, = H, R 2 = R 7 = 3,7-7'^ 771^ 7 7 ;P s R 8 = (4- 7 x x ;P 7 = 7 ) 7 x 
x;P 

fb-a-t!142 Rj = 4-(t*X(4-^;l/7i-*)7;y)7i^;K R 2 = n-x7;K R 7 = t- 
7' R 8 = n-'N^^rt/tf + S' 20 

ft-o-^143 R[ = 4-(H;V/V/-;l<)7i-;K R 2 = n-7'7;W R 7 = /^t^^ 
t^^>> R 8 = n-^\ 4 1 7 )l 

fb-&t!144 Rj = 4-(n-f ? 7;l07 x x ;K R 2 = R 7 = R 8 = H 
[0157] 
[ ft 7 1 ] 




30 



[0158] 

ft ^#31 45 R[ = R 2 = 2-X 771^3- 7 ;K R 7 = n-'N ^ 7 ;V if 7 * R 8 = If ;K i = 1 40 
0 

ft ^#31 46 R[ = R 2 = 4-x7;P7xx;l/ s R 7 = H, R 8 = o-'N+i';!/, m = 1 

ft ^ til 47 R[ = R 7 = R 8 = H, R 2 = 4-f* 7 ;l/ 7 x x ;l> , m = 11 

ft In- ^148 R[ = R 2 = 4-(E7(47f*7i^*)75/)7i^/K R 7 = 7' 7 x x ;1/ 7 

5 7, R 8 = H\ m = 17 
[0159] 



(37) 
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[ ft 7 2 ] 




[0160] 

ft -n- 4^149 R, = R 2 = Mf/K^v'/K R 7 = n-'N * i/ )l ir * V , R 8 = x f- ;l> , X = C 

ft ln-^150 R, = R 2 = 2-X.=?)V\* -y)V, R 7 = n-'\+i';l', R 8 = CF 3 , X = C 

ft -n- % 151 R, = R 7 = 4-f'>*7i^)W R 2 = H, R 8 = =f )V , X = Si 

ft-a-^J152 R, = H, R 2 = 4-(UX(4-^f;V7i-;I/)75;)7i-;K R 7 = 7 x - 

;l/7 5/, R 8 = n-^v^K X = Si 

[0161] 

[ ft 7 3 ] 




= R 2 = n-'N + ^/K R 7 = R 8 = 2-xf il/'A^^/I/ 

= H, R 2 = R 7 = 3,7-^ ^ ? R 8 = (4-y7i-)l/75/)7i 

= f(fX(f^;l-7ix;l')75/)7ix;K R z = n-f7;K R 7 = t- 
t/^K R 8 = n-'N 4^ -> ;P ^ is 

ft-n-t!156 R[ = 4-(I-*;W^;-]l/)7i-lK R 2 = n-x>-;l/, R 7 = 2- X. =?- )l ^\ is )l 
if V , R 8 = n-'N v' ;P 

[0163] 

[ ft 7 4 ] 



[0162] 

ft£-tJ153 R, 
ft-a-t!154 R, 

ft^t!155 R l 




[0164] 



(38) 
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ft ^ft 157 R, = R 2 = n-'N * i/ )\, , R 7 = R 8 = 2-X^;l/'N4 1 ^;l'^4 1 ^ 

ft-&ftl58 R, = H, R 2 = R 7 = 3,7-v^ x;l^ 7 T^K R 8 = (4-S> 7 x - )]/ 7 5 7 ) 7 a 

x;P 

ft ^ ft 159 R[ = 4-dfX(4-^f*7i-/l/)7;/)7i-;K R 2 = n-xv^K R 7 = t 

7x;K R 8 = n-'N + i'^t+i' 

[0165] 

[ ft 7 5 ] 




[0166] 

ft ^ ft 160 R[ = R 2 = n-s\3ri/)l, R 7 = R 8 = 2- X )V -\ * i/ )l * * i/ 

ft-g-ftl61 Rj = H, R 2 = R 7 = 3,7->^ x^:t ? R 8 = (4-;7i-*7;/)7: 

ft ft 162 Rj = 4-(^X(4^f*7i-;l/)7;/)7i-iK R 2 = n-xv^K R 7 = t 
7*f/K R 8 = n-'N^v'^ + v' 

[0167] 

[ ft 7 6 ] 




[0168] 

ft ft 163 R[ = R 2 = n-'N + ^/K R 7 = 

ft ft 164 R[ = n-'N + ^/K R z = R 7 = 
57)7i^;l/ 

ft ft 165 R[ = R 2 = n-'N + ^/K R 7 = 

ftln-ftl66 R, = 4-(f7(4-^;l/7i: 
:/x;K R 8 = n-'N^v'^^v' 

ft -a" ft 167 R[ = R 2 = n-'N4 L ">;l', R 7 = 

ft ^ ft 168 R[ = R 2 = n-^^i/fr, R 7 = 
[0169] 



R 8 = Mf;K^>';W^>' 

3,7-^'^ f ;l-t ^ f;K R 8 = (4-v ? 7x^;l>7 

R 8 = H 

;l/)757)7i-;K R 2 = n-xv^K R 7 = t 

R 8 = n-^" ? x )V 

R 8 = n-^4 L >'il't^>' 



(39) 
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[ ft 7 7 ] 




[0170] 10 

fb-o- 1*169 R, = R 2 = n--\^$/;K R 7 = R 8 = 2-x x ;Wn ;P 

ft-a-^170 R, = H, R 2 = R 7 = 3,7- v^^ ^71/:* ^7 R 8 = (4— 7 7 x - ;P 7 ^ 7 ) 7 x 

fb-a-^171 R, = f(a(47f*7i^*)75/)7i^;K R 2 = n-xv^K R 7 = R 8 
= n-'N i/ fu 
[0171] 
[ ft 7 8 ] 




20 



[0172] 

ft-n-^172 R, = R 2 = n-^-^^K R 7 = R 8 = i-ir 9 f" )l 7 x - )l 

ft til 73 R, = n-'N^v'^, R 2 = R 7 = 3,7-> ? ^;I/t^/K R 8 = (4-v ; 7x^;l/7 

5 / ) 7 x - ; p 30 

ft-n-tll74 R, = R 2 = R 7 = R 8 = n-^^^;l/ 

ft ^ #7 175 R, = 4- (If 7 (4-^ ^ ;b 7 x - )V)7 5 / ) 7 x - ;K R 2 = n-fv'/K R 7 = R 8 
= n-if 7 x ;P 
[0173] 
[ ft 7 9 ] 




40 



[0174] 

ft 176 R[ = R 2 = n-^^7;K R 7 = n-'N $/ i/ , R 8 = 2-xf 

ft -n- % 177 R[ = R 7 = n-'x^vWK R 2 = 3 , 7- v> * f- ;P ^ ^ f- ;1/ , R 8 = (4-^7 x -71/ 7 

5 7 ) 7 x - ;P 

ft-n-t)178 R[ = R 2 = R 7 = R 8 = 

ft ^#31 79 R[ = 4-(a(47f;l/7i^;l/)75y)7i-;K R 2 = n-x7;K R 7 = 7 50 



(40) 
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=f- )\y , R 8 = n-^\ V )l> 
[0175] 
[ ft 8 0 ] 




R 8 =n-X f- }]y ^ is }]y ir is 
3,7-S>* 7)\s* 7 7)\s, R 8 = (4- 

n--\^riy )Vir^riy , R 8 = H 

/ )7 x x ;K R 2 = R 10 = n-7 1 i/ 

n-A^->;Pt^ R 8 = n-^-^f- 

R 8 = n-'N 4=- v' ^ 3r ^ 




[0176] 

fb-n-Wl80 R, = R 2 = R 9 = R 10 = n-^^^^s R 7 = 

fb-n-^181 R, = R 9 = n--\^>7K R 2 = R 7 = R, 0 = 

v> 7 x x ;l, 7 5 7 ) 7 x x ;l/ 

fb-a-^182 R, = R 2 = R 9 = R, o = n-^^-isjl^ R 7 = 

ft^-^183 R, = R 9 =4-(liX(4-^f-;I/7i-;I/)75 

;K R 7 = t-7^;l>, R 8 = is )l 3[ is 

ft-a-^1184 Rj = R 2 = R 9 = R, o = n-^$-is)l s R 7 = 

{t-a-tJ185 R[ = R 2 = R 9 = R, o = n--\^>7l/, R 7 = 
[0177] 
[ it 8 1 ] 



[0178] 

fb-n-t)186 R[ = R 2 = R 9 = R 10 = ri-'N -> ;l> , R 7 = n-'N is )l< t is , R 8 = H 
fb-&tfl87 R, = R 2 = R 9 = Rio = n-'\+i';l', R 7 = R 8 = (4-^7i-/1'75;)7i 

fb^-^188 Ri = R 2 = R 7 = R 8 = R 9 = R 10 = n-^^Fi/fr 

it -&t!189 Ri = R 9 = l-fi'l^i^/K R 2 = R, o = H, R 7 = R 8 = is )V ~* is 

[0179] 
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[ ft 8 2 ] 




[0180] 

fb-&tn90 R[ = R 2 = R 7 = R 8 = 

ft-a-^191 Rj = H, R 2 = R 7 = 9 R 8 = (4- V 7 x - ;1/ 7 ^ 7 ) 7 x 

fb-a-^192 Rj = 4-(lfX(4-^^;l/7x-;l/)7 5/)7x-;l/, R 2 = n-xv^K R 7 = R 8 
= n-'N 5- i/ fu 
[0181] 
[ ft 8 3 ] 



[0182] 

ft-n-#J193 R, = R 2 = n-'N + ^/K R 7 = R 8 = n-7* T 1 /!/ 

fk-&tfl94 R, = R 2 = 2-Xf;l/'Nt>'jl/, R 7 = R 8 = (4-^7i-)l'7;y)7i-il' 

fb-&tfl95 R[ = R 2 = R 7 = R 8 = n-^^7;l/ 

fb-&tfl96 Rj = ff>';l/7i;ib 1 R 2 = H, R 7 = R 8 = CF 3 

[0183] 

[ fb 8 4 ] 



[0184] 

fb^t)197 R[ = R 2 = n-'N + ^/K R 7 R 8 = 2-X ^ ;P 'N + ;P =t V 

fb^t)198 R[ = R 2 = n-'N^- >VK R 7 = R 8 = H 

fb-n-t!199 R[ = /^^^/K R 2 = n-'N^ R 7 = R 8 = H 

fb-n-tl200 R[ = n-'N^i-^K R 2 = R 7 = 3,7-^'^ f ^ f ;K R 8 = (4-^7i-*7 
57)7i^;l/ 
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ft ^t)201 R, = 2-x-9 L ;l/-\^> / ;K R 2 = n-^^v';]/, R 7 = R 8 = n-^ V JV It ^ V 
fb-a-^5 202 R, = 4-(a(4-^*7i-*)75/)7i^;W R 2 = n-xv^K R 7 = t- 
:/x;K R 8 = n-A^^;^^ 

[0185] 

[ ft 8 5 ] 




10 



[0186] 

ft -n- ^3 203 R t = R 2 = n-^^ ^>;b, R 7 = R 8 = 2 - X -7 1 ;l/ -\ ^ >- ;P 

ft ^#3 204 R; = ;^^->iK R 2 = n-'N^v';^ R 7 = R 8 = H 

ft -o- tl 205 R; = n-^^K R 2 = R 8 = 3 , 7- ^ f- )V * i> f- )V s R 7 = (4-;7i-*7 

5 7 ) 7 x x >V 20 

ft m 206 Rj = R 2 = n-^v^K R 7 = t-7*-r;K R 8 = H 

ft m 207 R[ = 4-(a(f^f*7i-)l')7U)7i-;W R 2 = n-xv^K R 7 = n- 
7x;K R 8 = n-'N^v'^^v' 

[0187] 

[ ft 8 6 ] 




[0188] 

ft -a- tl 208 R[ = R 2 = n-'N + ^/K R 7 = R 8 = v'/W^ 

ft-n-t/209 Rj = 2-x-7 L ;l/^^ ^ , R 2 = n-'N^v^K R 7 = R 8 = n-t/x^ 

ft-a-t!210 R[ = n-'N + ^/K R z = (4-^7i-*75/)7i-)K R 7 = H, R 8 = 3,7- 40 

ft ^#J211 R, = R 2 = n-'N^v'^, R 7 = R 8 = 4-(t*7(4^f;l/7i^;l')75y)7i 

[0189] 
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[ ft 8 7 ] 




[0190] 

fb-a-^5 212 R, 
ft #4*213 R, 
H 

ft W 214 R, 

ft 215 R, 
[0191] 
[ ft 8 8 ] 



10 



R 2 = n-^^v^K R 7 = R 8 = 2- 3- ^- )l> '\ )V 

2-xf;i/'\4 : >';K R 2 = n--\^>-;K R 7 = 4-t-7f ^7i-;K R 8 



n-s\3ri/)l, R 2 



n-'N^v'/K R 7 = 2-x f- Jl *\ 1/ Jl s R 8 



20 




[0192] 

ft-&t!216 R, 
ft-&t!217 R, 
H 

ft-&tl218 R, 

7i-;K R 8 

[0193] 
[ ft 8 9 ] 



R 2 = n-^+ ->;k R 7 = R 8 = 2-x f- ;l> *\ 5- 1/ 

2-xf;i/'\4 : >';K R 2 = n-^ + ^/K R 7 = ft-7f *7i;;K R 8 



30 



= n-'A+i'/b, R 2 = 3,7-v* ^ ^/l/Jt ? ^/K R 7 
= n-'N ^ 7b ^ 4^ v' 




40 



[0194] 

ft -n"^ 219 R[ = R 2 = n-'N^v^K R 7 = R 8 = 2- X. f- )]/ ^\ z/ }]/ 

ft #$J220 R[ = 2-x-5 L ;l/-\^> / ;l/, R 2 = n-^^^^, R 7 = 4-t-7f *7i-il/, R 8 = 
n-'N i/ )]/ X V 

ft#tJ218 R[ = R 2 = n-'N^v^K R 7 = 2-If R 8 = H 

[0195] 50 
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[ ft 9 0 ] 




[0196] 

^#3 222 R 
223 
224 



ft^ 



ft 1*225 
[0197] 
[ ft 9 1 ] 



Ri 
Ri 
Rj 



R 2 = n-'N + )l , R 7 = R 8 = 
R 2 = 2-X f ;l"N^ ;b , R 7 
R 2 = R 7 = R 8 = n-'N 3r i/ )l 
y x R 2 



R 8 = (4- is 7 x =. )V 7 



IK Ry - Rg — C F 3 




R 2 = n-'N^i'/K R 7 = n-7f ;K R 8 = H 

R 2 = 2-xf;l/'Nt^;l' 1 R 7 = 4-t-yf*7i-)K R 8 = CN 

4-fi';P7i-;l', R 2 = H, R 7 = CF 3 , R 8 = "7 x =- )\> 




[0198] 

ft 226 R, 
ft tl 227 R, 
ft tl 228 R, = 

[0199] 

[ ft 9 2 ] 



[ 0 2 0 0 ] 

ft -a 229 R[ = R 2 = n-'N^vVK R 7 = 7 x ^ ;P , R 8 = R 9 = 2-xf 

ft a- 230 R[ = 2-x-9 L ;l/-\^> / ;K R 2 = n-^^-i/Jl, R 7 = R 8 = H, R 9 = 4-t-7f 

7 x x ;l/ 
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fb^ 1*231 R, = R 2 = n-^^K R 7 = H, R 8 = ^ h ^ V , R 9 = 3,7-^^^71/*^^ 
;!/ * ^ v' 

fb-n-^5 232 R[ = n-'N + ^/K R 2 = R 8 = 3 , 7->> ^ f- ;l> # ? f- ;V , R 7 = H, R 9 = (4-^7 

i-;l/75/)7i-;i/ 

[ 0 2 0 1 ] 
[ ft 9 3 ] 




[ 0 2 0 2 ] 

fb-n-tJ233 R[ = Mfjl/A+->;K R 2 = n-'N^S^K R 7 = CN, R 8 = R 9 = 4-t-7 > 5 L ;l' 
7 x x ;!/ 

fb-n-^1234 R[ = R 2 = n-'N + ^/K R 7 = R 8 = H, R 9 = 2-X f- ;l> -\ ^ ;P 20 
fb-o-t!235 R; = 4-f'>*7i^)K R 2 = R 8 = 3 , 7- ^ f- )\> * ? f- )l , R 7 = H, R 9 = ( 
4-v> 7 x x ;l/ 7 5 7 ) 7 x x ;P 

[ 0 2 0 3 ] 

[ fb 9 4 ] 




[ 0 2 0 4 ] 

fb-n-t)236 R[ = 2-X ^ ;P ^ ^ ;b , R 2 = o-'N + i';!', R 7 = CN, R 8 = R 9 = 4-t-79 L ;l' 
7 x x;P 

fb-n-t)237 R[ = R 2 = n-'N + ^/K R 7 = R 8 = H, R 9 = 2-X f- ;!/ 'N i/ )l> 

fb-n-t!238 R[ = 4-f < >;l'7i-;l', R 2 = R 8 = 3 , t f- )\> * 9 f- )\> , R 7 = H, R 9 = ( 40 
4- *J 7 x x ;l/ 7 ^ 7 ) 7 x x ;p 
[ 0 2 0 5 ] 
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[ ft 9 5 ] 




n-^^i/;K R 7 = t-^"f;K R 8 = H 
V x R 8 = CN 




[ 0 2 0 6 ] 

fb-n-^3 239 R; = 2-X.=f- )l^\^ri/ )l , R 2 = 

fb-n-^ 240 R[ = R 2 = n-'N + ^/K R 7 = 

ft 241 R[ = 4-Ti/ )V7 x.—)V, R 2 = 

[ 0 2 0 7 ] 

[ ft 9 6 ] 



[ 0 2 0 8 ] 

ft % 242 R, = R 2 = R 7 = R 8 = 2-xf + 

ft ^ 243 R, = R 2 = n-'N + ^/K R 7 = 4-f>'ll'7i-lK R 8 = 2-x f- ;1/ ^ ^ )\> if 

ft m 244 R, = (4-;75/7i-)l/)7i^/l/ 1 R 2 = R 7 = 3 , 1-V * f- )]/ * * f- ^ , R 
= H 

[ 0 2 0 9 ] 
[ ft 9 7 ] 




[0210] 

ft ^ #1245 R[ = 2-X f- ;]/ i/ )]/ , R 2 = n-^^i^;]/, R 7 = t-^^ 1 ;!/, R 8 = H 
ft -o- #1246 R[ = R 2 = n-'x^^K R 7 = n-^" ^ f- ;P ^ ^ ~> , R 8 = CN 
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ft ^%2M R, = 4-fv'*7i-)K R 2 = R 7 = 3 , 1-V * =f- )l> ir V f- >V , R 8 = CN 
[021 1 ] 
[ ft 9 8 ] 




[0212] 

ft -n- 248 R, = 2-x^;P-\^ R 2 = n-'N^S^K R 7 = t-^^;l/ 

ft -n't) 249 R[ = R 2 = n-^^ ^>;b, R 7 = 7 x X ;!/ 

ft ^9* 250 R, = 4-f^)l/7i-;K R 2 = n-sj" ? ;P s R 7 = CN 

ft -n- % 251 R, = 4-(^7i^;l/7?y)7i-lK R 2 = n-'N^v'^, R 7 = n-^^F-v'^^ 

[0213] 20 
[ ft 9 9 ] 




30 

[0214] 

ft-o-tl 252 Rj = R 2 = 2-x^;b-\^ V h , R 7 = R 8 = 4- 1 - 7 7 1 71/ 7 x - Jl 

ft-&tl 253 R, = R 2 = R 7 = R 8 = n-^^T 1 ;!/ 

ft -n- tl 254 R[ = R 7 = 4-x Jl 7 x x ;b , R 2 = R 8 = 3 . 7- i? t f- )\> * V f- )]/ 
[0215] 
[ ft 1 0 0 ] 




40 



[0216] 

ft -at) 255 R[ = 2-X5 L ;l"\^>';K R 2 = n-'N^v';!/, R 7 = CN, R 8 = R 9 = 4-t-7-5 L ;P 
7 x x ;l/ 

ft -a" 4* 256 R[ = R 2 = n-'x^v^K R 7 = H, R 8 = n-'\ i/ )\< 3c i/ ^ R 9 = 2-x-? L ;l/-\ 50 



(48) 



JP 2006-512395 A 2006. 4. 13 



is Jv 

{t^mi^l R, = 4-fv'*7i-;K R 2 = R 8 = 3,7-^^ f-fyHc {7 ^ ;K R 7 = H, R 9 = ( 

[0217] 
[ ft 1 0 1 ] 




10 



[0218] 

fb -n-tJ258 R[ = ;^^->iK R 2 = n-'N^v^K R 7 = n-'N^v';!^ R 8 = H 

fb-o-tl259 R[ = R 2 = n-'N^v'^, R 7 = nit 9 7 )V * 1/ , R 8 = CN 

fb-n-^1260 Rj = R 7 = 4-f->;l/7i^iK R 2 = 3,7-v^ ? R 8 = CN 20 

[0219] 
[ fb 1 0 2 ] 




[ 0 2 2 0 ] 

fk-&tf261 R[ = R 2 = R 7 = R 8 = 2-xf + 

ft ^t) 262 R[ = R 7 = n-'N + ^/K R 2 = R 8 = (4- ^ 7 x - /I/ 7 5 / ) 7 x - )l 

<b-n-tl263 R, = n-'N + ^/K R z = (4-^7i-/l/7;y)7i-iK R 7 = H, R 8 = 4-r 

[ 0 2 2 1 ] 
[ fb 1 0 3 ] 




[ 0 2 2 2 ] 

fb^-^ 264 R[ = 2-x -7 ;P ^ ^ is )l> , R 2 = h-a^>'/K R 7 = t-7f ;K R 8 = n-7f * 50 
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fb-o-^5 265 R, = R 2 = n-'N + ^/K R 7 = 7 x x ;P , R 8 = H 

R[ = 4-fv'*7i-;K R 2 = R 7 = 3 , 7- ^ ^ f- )V ir V f- ^ ^ R 8 = ^ h V 

[ 0 2 2 3 ] 
[ ft 1 0 4 ] 




10 



20 

[ 0 2 2 4 ] 

fb-o-iJ 267 R; = R 2 = R 7 = R 8 = R 9 = R 10 = 2-X ;!/ 'N ^ >- )\> 

fb-o-t!268 R[ = R 7 = R 9 = n-'\+i';l', R 2 = R 8 = R 10 = 4- 1- 7* f- ;!/ 7 x - ;!/ 

[ 0 2 2 5 ] 

[ fb 1 0 5 ] 




[ 0 2 2 6 ] 

fb-n-#J 269 R[ = R 2 = n-'N + ^/K R 7 = R 8 = 2-X f- ;l> 'N 3t V )V , 40 
fb^#J270 R[ = R 7 = H, R 2 = R 8 = 4-t-7* ;l> 7 x x ;l/ 

fb ln-^271 R[ = 4-(> ? 7 x x;l/7 5 7 )7 x x;l/, R 2 = R 7 = ii-'n + ->;K R 8 = 4-t-r 
)l 7 x x ;l/ 
[ 0 2 2 7 ] 
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[ ft 1 0 6 ] 




[ 0 2 2 8 ] 

ft-n-^ 272 R, = R 2 = n--\^S/;K R 7 = 2-X f- )V 'N ^ >- ;P , 

ft -n't! 273 R, = n--\^$/;K R 2 = R 7 = 2-X ^ )V 'N ^ ;P , 

ft "n't! 274 R[ = R 2 = 2-xf ;l/ , R 7 = 4- 1- 7* f- ;P 7 x x ;P 

[ 0 2 2 9 ] 

[ ft 1 0 7 ] 




[ 0 2 3 0 ] 

ft "n't! 275 R[ = R 2 = n-'N^v';^ R 7 = R 8 = 2-X ;1/ 'N 3- i/ )l 

ft "n't! 276 R[ = 2-Xf + R 2 = n-'N^v';^ R 7 = i^/K R 8 

H 

ft "n't! 277 R, = n-<~\*i/)l, R 2 = R 8 = 3 , 7- ;>< ^ /I/ Jc V ^ /I/ , R 7 = (4-v ; 7xx;l/ 
= J ) 7 x x ;P , 

ft "n't! 278 R[ = 7xx;b, R 2 = 4-x V )V 7 x x )V , R 7 = Mf;!/^^ i'iK R 8 = H 
[ 0 2 3 1 ] 
[ ft 1 0 8 ] 




[ 0 2 3 2 ] 

ft "n't! 279 R, = R 2 = n-^^v^K R 7 = R 8 = n-7" f" ;V 

ft -n't! 280 R, = R 2 = n-'x^vVK R 7 = t-^;!^ R 8 = H 

ft -n't! 281 R[ = R 2 = R 7 = R 8 = n-^\^ri/)]/ 

ft -n't! 282 R[ = 4-f>>;l/7i-;K R 2 = 7 x x )l , R 7 = t-!/^;K R 8 = H 
[ 0 2 3 3 ] 
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[ ft 1 0 9 ] 




10 



R 2 = n-'N + ^/K R 7 = R 8 = n-^f il/ 

R 2 = n-^^vVK R 7 = n-'xt ;l> t %/ , R 8 = H 

R 2 = R 7 = R 8 = n-'N ^ ^> ;l/ 

R 2 = n-'N + ^/K R 7 = n-tf ? ;P s R 8 = H 

4-r>;l'7i-;K R 2 = 7xx;K R 7 = t-7f ;k R 8 = H 



20 




30 

R 2 = n-'N + ^/K R 7 = R 8 = n-^f il/ 
R 2 = n-'N + ^/K R 7 = t-7*f ;K R 8 = H 
R 2 = R 7 = R 8 = n-'N 4^ ^ 

4-x 7 x x;b, R 2 = 7xx/K R 7 = t-7f ;k R 8 = H 




40 



R 2 = n-'x^vVK R 7 = R 8 = R 9 = 2-x f- ;1/ -\ 5- 1/ )l 
2-x^;l/'\^->;l/, R 2 = n-'N^v';!/, R 7 = 4-t-7f *7i-/K R 8 = 

R 2 = R 9 = 3,7-v^ ^ R 7 = R 8 = (4-^7i-;l/7 5;)7 50 



[ 0 2 3 4 ] 

ft ^4% 283 R, = 
ft W 284 R, = 
ft 285 R, = 
ft ^ ift 286 R, = 
ft m 287 R, = 

[ 0 2 3 5 ] 

[ ft 1 1 0 ] 



[ 0 2 3 6 ] 

ft a- tf 288 R, = 
ft -a tl 289 R, = 

ft -a m 290 r, = 

ft -a tl 291 R, 
[ 0 2 3 7 ] 
[ ft 1 1 1 ] 



[ 0 2 3 8 ] 

ft ^#J292 Rj = 
ft -at) 293 R, = 

R 9 = H 
ft a- 4* 294 R, = 
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x ~ )l> 

fb-o-^5 295 R, = 7x^;K R 2 = 4-fv , ;l/7i-iK R 7 = 2-Xf i^4 1 >';K R 8 = H\ R 

H ft 95 % # ? S Jfi f± , ±Eiig(Dn©^fti)() 1 ©l»^l3^-efe-3T<];i/\ 
[ 0 2 3 9 ] 

*i^7;i>* (il)Xtt (lll)£#MHHb^M, JS 3D © # Be £ ffl ^ T $ 

s*y7-ci^s, & rf # ? m t± n ft « t ftj pi s n s >is s a * ^ „ # u v - © # ? m t± 
iooott±, jfs l < tt2ooow±-e» s o m^-, isvdmmm x • * 

V 7° U > ^\ i/af-fb- *7 7 0| J> ^X« ^ 7 ? • fi v 7° u y V\ x « Ni®/r§y V t 10 
h • * <y 7° U y >? % # <& * >y 7° U > >? £ JS tc «t r> X , Xli> SlCSftttJ^T^-lS 
itm t i? -7 5. y , *J-T 71/ n - x 7 - ;!/ t^i^Sli? •£ 5 d £ £ J; o T , 

X f± © ffi © SI j£ , 0 iJ x. fc? 7 -f <y t- J \l S JS * X(l*-f - ■ xtyXSlS, * * - 7 
x ^ - f )V R JS , x f± ^ n f y it & ^ y v ^©lAn^fyfttiot, x f± tr - ;Wb -a- % 
©7^A;H^, x f± « « f b ^ ti © §fl 3g a , Xiill^^-b^xi^tiotllts 
LhtfT^S. j? S L < J± , # U - t± X X • v 7° V y 9 R JS £ J: o T II S £ ft S „ 
[ 0 2 4 0 ] 

XX* • *7 7°'J >^*SJStt, 7?§MnySE§§*ft£7?MMP^yM£©^y7° 
'jy^tSLT, SuzukiffitC <fc o TUfeTig* ft ft (Suzuki, A.flfi Synthetic Comm. 19 
81, 11(7), 513) 0 ^ftiX*. CCKfSfi, S ^ ©ffl it© ft 46 © # U ft 46 tC 20 

f@j£ < ISffl £ ft T ^ S (Range, Mffi , Macromo 1 ecu 1 es 1997, 30, 7686) 0 £ © R JS f± , ^ 
A&ftfcSR, M X. (±*Pd(I I)X t±Pd(0)© t*c|g t It S Rl?§ttPd{b -oil t , JfiS, 

v 'itmm^xitmmm^t , tit®® rctbo mm*®. 

ituisfp?, »sbi>PdM»tt, i3*x7 ^ >iee? §Pd(o)iif*, m^s 

Pd(PPh 3 ) 4 , XttPdClDffl, Ix tfPd(PPh 3 )Cl 2 XttPd(0Ac) 2 -e D , fi f* © tl S £ S 
■J^T, 0.01-10^ ;b%©SgH7-ffiffl ^ ft§„ ffiMSk CT^tfTHF, Rtf^SffiSafl, M 

ti/^So if i^nf >ftf fc^f i*7liifn©xx> • *7 7°u y y fp % elt 

-Y 7> © ft 46 © & S # U V - * II S "f § It 46 © 5j{ H 7° n -fe X ^ ffi S 5 ft ( I nbasekar an , M 

tl, * H#fF ^ 5,777,070^ (1998) 3J§£B# ; Towns, C. R.flfi, H PS & M H 00/53656*§- (2000 30 

) > 7 1/ -y h ) o xx> • *7 7U y^'SfSclIf a, I § % m n y y it m © ^ t> t) (c 

, ill h U y>V*U * % yX;>*^- h (h U 7 7- h )^1l fflf S (Ritter, K. Synthe 
sis, 1993, 735) 0 IfIh'J7 7-Ki, ffl JiS © 7 x / - ;Hf W f* ^ 5> § W> K M M * ft 

ffi m % & esc k u m /m u m v * s c ttf^s. ^ «' t? § s ^ n y > fb ^ « a n t± , a 

^ © * y 7° U y f * ff T V S JS -T S C (c <t 0 , ^P/TS©giJa^^^fi!cL, ^LTia-fiScX 

tsc to4^i^ofiiit±-3 , r§iicffiitsc ti'tf , tit, siJfsa^fts 

CtlC!;D7i/-;l'iSS4LML 1 ^^?l©7x7-;H^ h 'J 7 7-htllt 
scttfifSS, n * 7 * ^ « ft t± , *f JS -r s n m n f y it X tt ^ h U 7 5 - h ^ 5 III 40 

[ 0 2 4 1 ] 

* 58 m fi * ft , S^SJSriI^M#£?«S#yv-©K}g73£M«-f§o « ^ S U 
^•tffi, (a)2ott±©S6ttb'J 7 7-M^tTSIf fityv-, Rtf^ny^, ^ 
n > ^ x x x ;P X f± * =7 y S ^ 5 » 5? * ft ft 2o ± © S 14 * 7 « §§ » ft S * M ? % 
fit / — , xmo©SJStth'J77-Mfc, * n > IK , f-pylixf^Xli* 
^>S^^3IW^ftftlo©SJStt^7*lf»ftat^WTS7fSKt7^-, (b)MKM 

©A7^7AMi, (c)w«xtt|iaiiJaa, &tf(d)#«?§sij^^cyo *f§H^©7?^tt, ^ 

4> tt ^ Jt « » ffi < , ^ ? M ^ IS ^ ft S ^ U v - * s tfc««®^SJi5^M"e^fig'rs 0 r 

fts^yv-j fc^-5fflf§{±, ii©^st }&o T*es ft, lit »o r#Mfefb P i«?^ so 
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ft 5 BP # « s * u - « « » f 5 o 

[ 0 2 4 2 ] 

: T * "5 1) 2"3©gg'| h 'J 7 7 - M^tlft S 7 'J - ;l-->*-h 'J 7 7 - h ^77 

s js tt h y 7 ^ - h § tg a r tf s it * >7 * if g \t m m a © w * # *r -r s 7 y - 7b • * 
» it # ft # y v - * fi s -f 5 fc i& t , zootyv-ioi^ta, S7'j-;v • t;? 

©^/•^-^(Dig^tcltt, t7 7-(±10tt±© h 'J 7 7-MX(±*7*iift!t, 2 
OJ^±©flS;fr©S££#WL&frftff&e>&^o * "7 « §§ 3¥ f* W tl M ii , B (OH) 2 (c J; o T 

i?ns*o>ii, B(oR 12 )(oR 13 )(c«fc-3T^*ns *n yixxf;H(±iaa*, Rj 

*S^SSCl~6©«SISX{i ASSIST ;!/*;!/ a T*fet), ^ L TR, 2 MR 13 ^ CXttS% 
S © T* S !) , L T Rj 2 R Ri 3 * fg-n- T 5 C £ E <fc t> , l«l oygiXfiK ffH 
< t± 5-x tt 6-M m £ J& fiic T S c £ "? # S ) ; & tf BR! 4 R! 5 tc «fc -3 T a £ ft S * 5 y M (± 

ib s tf , Ri 4 & tf R! 5 « * ft ^ ft k * is ? » i ~ 20© b & m & m b & s 7 ;i/ + ;i/ a -e & 3 ) 

5 8 S3 S ft S o * 9 * M m W & tt , ff$L<ii*nyllX(iS^*n>ixxf/H 

t-85o y ^ - © jg m % ffi ffl l t # y v - * gn s -r s c t c ± d , m m © # 14 & # 7 

K , X 36 t± $? * L < {± , 13 l£ m L ^ * ;l/ • A - -b > h © fi JS 14 h V 7 =y ~ h S & S JS 

14 * ^ * m « f* a * is o c ft e © 20 © fi js 14 a y v x © t ;i/ tt a , * l < t± o .98- 1 

.10, «fc D * L < f± 1 .05*?*, Sfcjf $ L< ttl.OO-efcSo P/tM©±I-& E (4, #'gfgfffi 
oh'J7 7-hXB*f*»i#*ifflt8!:i:lcJ;!), II * « * x y F + ^ 7° f s c 

[ 0 2 4 3 ] 

y v - (D tc & © 7 y - 7P a © - m <h l t » , ^ s ^ k f 1 7i< * , iiS7ix/K t7 
7P , 7 y h ? -b y , y 7b ^- u y , ^yy"7;Ui/y, -7^yv"7;^i/>, 7it>F 
yy, ^>ji/>, t°yy, ;i/7uy, yy-try, T^hy-fey, ^yy-ty, hyyx^y 
y , -y 7 x - 7b 7 y h ^ y , y y- y t 1 7b r y v y y , SffXyy'[a]k'b> ; stfl 
* 7f § K a , M x. if f 1 7 i y , h j n - 7b , y y y , n° y y y , h y 7 y y , r h y -t? y 
, * + -y- y - 7b , -r = y y - ;b , * + -y -y 7 y - 7b , t 1 t y r v - 7b , ^>yy^7 y - 
7b, ^yyy, ^ yx-r = yy- 7b, *7b/ i iy-;b, ^>7f 77~;k Rzfrvvyy 
; r tf h y 7 y - 7b 7 ^ y , m a « h y y x - 7b 7 ^ y , y y- y =f- 7b y x - 7b r ^ y , r 
cfn , n' - y 7 x - 7b ^ y -y y & m if z ft s 0 jf*b<B> 7 y - 7b a f± , y 7b ^- y y , 
^ y y y 7b ic y y , y x — 7b 7 y h ^ -b y , 7f ;i/7> h 7ty, T^^yxy, 
-9- ^ 7 y - 7b , ^ y y 7 y - 7b , 'tvxv 5 y y - 7b & & % ?i ^ y — zmtR-z n 

[ 0 2 4 4 ] 

^^io^iiiiife^tiffltsoEibftaitt, mm ?!< 14 s a , tw ^ a 7 7b * y ^ m 
k^±s, w ^±g&tfaKig±g, 7 7b7j y ±£t&Js*i&{b#K K^is, w^±g& 
tf a ^ is ±a , 7 7b 7j y ± s ^ m 7 7b n ^ y k , r xs t 7b * y ^ m 7 7b n ^ y h\ & c? w « 
si, m ^ n k n ^ y 7b • -r * y m , & r? 7b -r x % a , m x. a * © § ft £ ft ^ t h f n 
^y7b • * yi^f^t s ±ga?:ft 3? D tisi(±tii§9J&tf /xa*^ c nrjsffit? 
ss<?Tfes„ ;j< 14 m m u a © m i± , y f 7 a , y- f y y a , ts y y a , t>")ASff 
^ y y ©zki&fbtk ig^±a&a ; a^^±g^'a'Cy 0 sfSKa, ;j<i4±aatt, i~2m©?s 
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7 7 * ;P 7 7 - 7 h © ;J< IS f b t) > K Wt U , a K Wt ±S , Rtf*9lS, t° y 7 

7, f 175>?:^tf„ ffSL<ii> *»KOSffilcfe^T*Effl*n8tlIItt, 7h 
77 7^7 77^-7/.©* S?fbtK K H & , S I* M , litff ^^/I'/yt-') 
A, rh7if*7yt-H, X « 7 h 7 7° P h° ;P 7 7 t x 7 © * Si fb t7 iMMMR 

tfigisffes. c©jffit$5^tf ffl?ftssi©it±, si©€;Htf-ty7^© 

-t ;l< SSc i: # L ^ X fi d ft * ± HI £ PI D , #tlSftt4l/\ !f S L < (±*>)*ilftf 
tESl-o^fc D , l~lO€;l-3i©Sl^SfS?n5„ «fc !> jf $ L < fci^ l~5^7^M©±S 
ItfffflJnS. fifc£?3;L<tt, 1 .5-4*71/ ^ IftWtm.8~2.5t;^I©Sl 
tfMSftS 0 #f&HH©;£i££fel, fli©SlX(iI^S4SlI©!g^i^Sfflt5C 10 

[ 0 2 4 5 ] 

*M©7?7£t€ffl£ft§Mtt, L < ttiEffi7£W7SPd(0)X&Pd(II)gfft© 
flC/^y'JAMS^ X f± Pd ( 1 1 ) m 7 & S o / w 7 7 A S§ {* £ 8? ii * IE lit 7 © ffl fi , * 
iitf FU7;^;b*X7^>, h y 7 7 p 7 ;l/ )V # x 7 -< y , affh'JT 
'j-;i/*x7^yt*fe§„ y>±©3o©g^attmcx(±s&sfc©?-<feoTj;<, ^ 
l r ih ft 7 © a © i o x » 20 jm ± i± , m m © * x 7 w > ^ 6 fig a y 7 a t m ^ t s c t 

t* t § o t © is -a- © - ap » i o x {± 20 w ± © & js m ? * m a a s> ^ > 7 y r 

7 7-bh7(dba7 7'fef;V7'feh>, Sff ^ 7 ^ 7 B 7 ^ f ;P7 t h y , &tfH37 

o £ n ?> © ie ft ? « , ti yixs7 - * > a © us (c «fc iTmm»{t~t s c 1 1 «t d 
bj? © 7? ffi k: ^ t € m * ft s * x 7 * > ih ffi ? © a ft m « , F'j^;i'*x7>f>, h y 

7f /l-*X7^ MJ>'i'P'N + v'**X7^y, h'J b'J*X7-f 1 , 2- If X (>> 
7i-/l/*X7>fy)x^>, MJ7i-;l/*X7^>, 1,3-lf X 7 x 7 >f 7 
)7°P^7, Zi tf 1 ,1' -(7 7 x x;t/* X 7 -f 7 )7 x n b 7 (dppf)"? fe 5 0 S? 3; L < , IE 
h y 7 x x 7 t- X 7 Y 7 (Ph 3 P7 1 , 1* -(7 7 x x 7 * X 7 ■< 7 ) 7 x P b 7 (dppf 
) , 1 , 2- If X ( i? 7 x x )l # X 7 W 7 ) X £ > , 1 , 3- If X (v 9 7 x x )l ^ X 7 W 7 ) 7 P ^ > 
-e D , iDffSKtt, h y 7 x x ;i/ * X 7 -{ y (Ph 3 P) , R XS 1 , r - (S> 7 x - ;l/ * X 7 
^ 7 )7 x P -fe > (dppf)-efe S o a fe fif * L ^Pd(0)igf* B , Ph (Ph 3 P) 4 "p fe 5 0 SfH^P 30 
d ( 1 1 ) ±fi f i , 11^7-^7^, 7p ym^? -7 7 A (II), 7 ^ 7 IK ^ =y *J 7 i» ( 1 1 ) , 

6 XS m. it ? V 7 h ( 1 1 ) 7- 0 , cfc 0 jf * L ^ Pd ( 1 1 ) ±g a B ^ 7 7 ^ ( 1 1 ) 7 S o ^ 
7->"7 i (iDS^f ffltSf □ ttt, S JS M & ^ tc , Pd±g lt;l/S/732~4t/^i©ffi 
©iEffi?, MA PhsPXttdppf^jSftl-r S C *r fU T? & 5 o PddDlff*. MA«PdCl 2 ( 
PPh 3 ) 2 , tT X ( 7 -b h - h y ;P ) 7 7 7 A 7 ^7 p V H\ 77nnK7(77f /I'X**^ 

7 H ) A 7 7 7 A ( 1 1 ) , tT X 7 7 - h y ;b ) 7 7 7 A 7 ^ p V H7 X PdC 1 2 (dppf) ^ 
•?- © ft to D tf fflTS C t^T'f So ^777Allli, 3£ » » S , litf^gtttii 
flg ± tc {u B 7 5 d t 7 * 5 o * S W E fet , S JS if ^ ^ tfj tc M m 2 ti 5 ^ 7 7 7 A M SB © 
Mf±, tTT^lt^totO.OOl-lt^l !f$L< lityv-lt/KcotO.Ol-lt;!/ 
IT'feSo 40 

[ 0 2 4 6 ] 

c © 7? ?£ tc fc7t s m m k. m l rc ti mm « ^ i%u ± . s? s l < i± 2%J7 ±©gna$T 

7 - J§ ft? 7 5 XL t ^ 7 * S Jg SO # U 0 IH « © 7? ?£ t L fc }§ ffl © M f± , K f b * * 
, M 7 f£ ^\ -7 7 , ^ 7° 7 7 , 5 ffl X — 7 ^ , 7 7 P 'N -7 7 , ^ 7 -t? 7 , 7 P P ^ 7 -t? 
7 , X 7 7 ^ 7 -tf 7 , 77f 1/7, h ;!/ X 7 $. t? ^ 7 7 7 , X - 7 7 , M 7 tt" 7 x 7 - 7 
, 7 x 7 7 x - 7 7 , 7 h 7 t H P 7 7 7 , 7^^-77, 7^-^777, 7 7 7 7 P h° 7 
i-f;K 7 ^ h ^ 7 x 7 7 , t- 7 7 ;l/ 7 7 x - 7 7 S. tf 7 x 7 7 7 7 'J p - 7 , 7 ^ 
7 7 x - 7 7 , 7 h 7 , M x (f 7 -b h 7 , 7 7 71/ x 7 7 7 h 7 , R 7J 7 7 7 7 7 ^ 7 7 7 
h7, 77P-7, Iiii7^7-;k x7 7-;K 77/7-/K x7 7 77'Jp-7 
, S. Zf 7 7 7 - 7 , S. 7 5 H7 ffl 7 if 7 7 7 ;P * ?l L 7 5 H7 7 ^ 7 7 7 b h 7 5 FS 50 
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tf N- /■ f- p V K y , SO*Lti5 07 7iJ!iIHKft, & d n 5 © 21 £ #J T? <fc S 0 

[ 0 2 4 7 ] 

M & , x - f ;P , Ix.lf f F5t Fn77y, y ^ ^ +F y , y f- ;l> :t 3- y x ^ y , V x 
fI/y^'j3-;l"^fiH-f;K ^^v7nt;l/x^f;K K f b * * , 09 A fcf ^ y € 
y , ^ p n ^ y -tf y , y u y , ^ 7° ^ y , Sctfy^n^^-^y, *r b y , ffl 

i(f^f ;Vxf;^f>I&*^y^f;Mf;^F>, 7 5 F, M^lf i? * f - ;V * )\< L.7 
5F, -y^f;l'7tF7$FStfI-^/l'Hn'J F>, &tfiine»©?g-&ti7?feSc 

[ 0 2 4 8 ] 

J; D 8? * L ^ W « ?§ SI fi , x - f - ;l> , iilff F7t Fn77>, -^f/l/^ + yi^ 10 

y s. x$ y ^ ^ -9- y , k f b * * , ixif F;ny, ?pp^y*tf y&.o ; ^yyy> ifft? 

5F, & tf 0S x -y^/l/*/l/A75 F\ y * =f )V 7 -b F75 FT'feS. 
[ 0 2 4 9 ] 

xyxti + v'l'yXttf F 7 t Fn7 7>> XttLti5.©?g^i?fe§„ * 18 BJ§ © 77 ffi © 

?§ m © n m a , s js ?i ^ m # * u ^ - # ^ a © m & 1 1 1 k «t d 14 k % -3 r < 5 © tc # 

•a T , * W * ?I & M ft * If 5 fa ib © y ^ ;!/ 1 g£ Jf £ ft s ^ -? & 5 0 
[ 0 2 5 0 ] 

a £ s js s ^ m « , * a # n 5 , 777 ,070^ hj? m * tc us * * ft /c is m & m m m % # w -r 

7AS0 ;, $X*x7AS, ^77>x-f*S&"i"J7^>F^tif, 8? S L < f± IB H # 
Sb M » t± , fF77;^;P7>tx')Anny>ftiXi±iiSlfiTfeS. itffSb^ 
IB H # Sb M » © ffl f± , fiftf F77f^7ytx^iRtffiffcF'JA7'J'J;F7>tx7 
A (Aldrich Chemical®© Aliquat (SSBS) t Lttt5)tl.Tl~ l S)"Pfelio fflHSUlM 
ffi©»SL^ISHt±. tyv-it ;l/ ^ fc DO. 01 ~o.5*;W iDff^Ktit/v-lt 
5 o.os-o.i^;!/ t* S o 

[ 0 2 5 1 ] 

S-&SJStt> 0~ 200°C\ $ L < (±30~170°C, «fc 0 Sf S L < H 50~ 1 50 °C , Stffit^ 
* L < t±60~120 o C ©?SfiT-ff ftft^o SJSHf fi 1~ 1 000^ fS , U * L < tt5~70Bf <fc 
D » * L < t± 5~ 50Bf m , * L T il fe S L < « 5~ 48Bf US "? fe 5 0 30 
[ 0 2 5 2 ] 

* is hj! © t? a t± . s js tt -g a © ^ < o ^ x ti ^ t ^ t? § ffi ii t u m H^J t t± «g ^ * ft * 

[ 0 2 5 3 ] 

*fi|H^tj;S{b-&tl©-&fiScX^-A^X^-Al~llt^-rc 
[ 0 2 5 4 ] 

* ^ W © 77 m f± , ^^f/WXElflcWfflftftS^'J^-i&SitSo f7U7(i 
, ;l/ 5 * -fe y h • f* X , Ii(fELf7HXt'fe^T, * fi§ K © ^ U v - X t± ffi 7> ? ^ 

, A V - F 7 7 - F i « Fl t f * 7 F ? ti S 77 H X ^ » C i ^ T t I. „ I'J7- 40 
X tt ffi ^ ? X tt C ft 5 © fi * ^ t> f± , liSt .fcotflfc LTf^^7 FtSA\ ^ 

^ , xt°y-xi-7-^y^\ xyv--3-fo^ S«xi-7-^y^\ p - ^ - • 
n - 7- w y ^ X 4 y V y x v FH&lcj;oTSl!!)^f*^7 FtSCttff t?.„ If 

X{420^±©cf MM^ISlt^nSo «Mtt, ^^«Xf±«^fS^«riM)i t; LTISFST 5 
d <h 7? # 5 o 
[ 0 2 5 5 ] 
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© 7 / - F R If ft V - F £ # £? ffi & T y > 7° ;1/ * « }g 5 , <fc 0 ll^f/W X, 09 * fcf 

x • t* -f x y u y , * l t ft n © ■ * # w a » m f y y a x y - ctft) k <£ -3 t jsi 

[ 0 2 5 6 ] 

KcgsntteD, d ©« jgaasiou ie?l?4ajb 105, ze?lii}M« 107, 

567t«109, «y«j}M/illft RZfft y- F 113*-&€y 0 Ctx?.<OltILTfiTfHtSL 

< 1 i 1 5 o d © 0 ffi a - #j * m if % tc tb k: ^ l fc (c t € f\ f@ y © jb » f ± , m m © » * 

tfSCt£J6fcfe©Tiifti/\ & *J , a f± C © ft ft D E , AV-FtiSLtfii2ti 10 

t «t < , ^ s± , a * f± 7 y - f x t± * y - f * n is tc * sic l t & «t ^ 0 7 y - f t ft v 

-FfcCHCtailifli, #«EL«? £ n?tt'ftS 0 * , *T « * © M ^ W f± U S L 

< Ji 500nm*$f § 0 
[ 0 2 5 7 ] 

OLED© 7 y - FSffA V - F(±, lxlWaift260l:Mtf !g250tli?tltl/^o 
7 7 - F & ft y - F «fc D IE « fit t? 36 3 «t o (c , 7 y - F * V - F t © H \c M {u * in x. 
SCfclciD, OLEDJiM £ ft 3 0 IE?Ltt7y- Ffr^MELffty ft £ i$ A £ ft , * L T 
tf (i/y- FT*tiELi?fitiiAi ti^o OLEDtfAC^- F^ff»£ft, £©±1^, y 

y y ;f tfj © pit s © Bf m k ft fc o r « m y 7 x # a* t & d , « ft m ft * ^ j§ , r >w 

XfiStt*ffiftSCfctf7#SJ§-&tf&So ACEI&S0LED©— ffltf #B#fFfl5, 552,678 20 
[ 0 2 5 8 ] 

as 

if^m ©oledx/w x & n§y w k tt5£^afiioi tc ft, 7j y - fx a 7 y - f & 

± , T fli J M 9, t± 7 y - F 7- S ^ , L^L^SiBfOi^^ffiEISgSnstOTti 

ass, «Ei^ft?.fg7 l c75-[p]tfSCT, ^aaffixB^aiifs^Tj:^. 7t3S}@ 

# tt t± , a s * a l t ELfg % m s © k a s l ^ 0 31 * y x x a y y x f- y y ^ c © j; 

t± - IS t , ELU © T ^ E TFT^ IS If £> ft S 7 2 -f -T ^ • V h V V V X a S E ^ T t± * S „ 30 

a s ^ ^ * < 1 1 7t ■ « ft m m k *j ^ r , « ft 3S m * # s , ixif«7xxB#'j?- 

^ fiSc S C tt «S L T jgS S S o ±M«ffi«:abTEL%7 1 c^Meft5ffl3i©±I^, 
Tffl'JS:^f*©3iii#ttttaS-c:-^ < , f^^T, T^jliitt, TtKlRttXttTtSiftt^fe -3 T 

«fc ^ o cciitia^Tf ffltsfcfccific^iHTii, 5? y x , y y x x y y , ^ 
mftttm. y u n > , y 5 y y x & t? 0 ss a s m s # ^ e, n 5 0 c©ti^fe^ttD, 
a a , 7 y 7- w y • v f u 7 y x tftx if y y e h, ^ fc s ft s & 5 r& ^ ^ ^ gsc s ^ m 

14 ± W SII:ilt2.Ci^^S?fe§„ 
[ 0 2 5 9 ] 

7 y - F : 40 

ELfg 7t ^ 7 y - f io3£ a l t m 6. ft s , yy-F^^iSfSTt^a-T^xtt^HW 

tlt^t^feS. *Slit*^Tfffl«n8-»954Si7/-F«iSli, y > y y A 

-iM^ft^ (ito), y >y y ^-3g»»fbi» (izo), atf»ft»-e» s L^L^©ffi©^ 
m is fb m , m y « 7 ;p 5 - y a x » y > y y ^ • f - y §y ik <b m , ^ y ft y y a -y > y 
y a is f t m , sff^-^^yy^xf >ifkf tsi^o c ft 5 © g& f t m k m y t , ^ 
MSft^, f^jy ismitft u y a, iitFyftt, M*fcf u>{tag«a, Rtf^Ms^ft^ 
, M a ^ fb stt * 7 y - f 103 1 l x m m t s c ^ ^ 7 # s c 7 y - f » , y y xv s 

# * ft fc y ;p * n 7J - * y "I* M ft S C ^ ft s tf # § „ ft V - F * ffi * a L T tin EL56 ^ 
M^ftSffl^©®^, 7y- F©M#'6&M-e&& < , 3S K , ^3I0J?X tt©ft 
*©««tt«S«:€fflftSil < h^'t 5 ^?) 0 £©fflji©fc & ©##:© - f fcLtfi, ^ , y 50 
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y ft 7 ft , ty^fy, ft 7 ft M a ^ ^ ft n s- 0 a n 14 x t± ft © ffi © n s w * 

7 7-Fftft7ft 4.1 eVftft ©ftitM^ft LT^S. fti©jfia?g> MxtfUfift 

x/^y^yy^, fbftM±«, xiitlftffgiaoT^ m© t 7 - F«M-f£ 

K 7* * ft v F * ft 5 o J; < a 5 ft 7 * F V V ft 7 7 4 m £ J; -3 T , 7 7 - F * ^ 7 - 7 
fbtSCtjSCt^S. ffi * K f± , ^©fficMcMMtTy-F^ffi^-fSiifttJ;^ 

a m a * * fg m l t js & * a ft f b t s x « s *f tt * iff a s c ft # -e * s 0 

[ 0 2 6 0 ] 

Eftft AJB (HID : 

ft ft L fe ftB ft ^ o ft ftftfti * 7ftft 7 7 - F 103 ft IE ?L M « 107ft © M 7 IE ?L ift KM 
1 05 ft IS ft 5 ft 5 C ft # L fcf L fcf W ffl "? & S c IE ?L ft A ft ft f± , ft ft © ft « if © ft ftfig ft 
14 ft 3c # L , ftLTEftM/imc:Eftft&Aft%©ftft?^7ft§©7Sfto;i ft ^ T ^ 
So Eft ft AJB ft Tftjffl ft S © 7 jg L fcftS©-^J ft L T fi , 3KBftfFfi 4,720,432ftflJ§ 

m m k m m s ft t ^ 5 <t 5 * * ft 7 ^ u 7 fb ft % , * a ft if n 6 , 208 , 075ft m m m 7 e « 
?nttft j;fti7ftxftif i7;bto*-tft • ift- ( & # ^ < o ft © ft § m 7 

5 7, m X. ft m-MTDATA (4 , 4' , 4" - tr is [ (3-^ f- ft 7 x — ft ) 7 x — ft T 5 7 ] h U 7 x =- ft 

7 5 y ) ft * ft s ft s o & #i ft m m m ft mm 089i 1 2 1 ft $ a » r ft 1 111029909ft m m m 7 

IB « * ft fc gij © E ?L ft A ft ft ft , IfiELf/ftXtfe^ftfffl-fftSCttfifrftnT^ 

5 o 

[ 0 2 6 1 ] 

E?LiSI (HTL) 

ft«ELfftW7©E?LHi^«107tt, lS«±©E?LMSI{b^t7 IxlfIflSH7 5 

y^tftft lft«H7;>a, ioft±©Hfflg«m^^#ftftsfbft^ftfeSii 

ft £ « » L , Cl©Hfffig*JK^(i^*J!g^f£fttiSft^ftTftDs £ftft©K*JSft©l 
O ftftft ISM© * ft S 0 lfltJ)l/ft, ifl|£75fti, 7U-ft7^7, 
|ilift/7ft;ftft, ft 7 U - ft 7 5 7 , h U 7 V - ft 7 5 7 , X f± iff # ? 7 U - 
;ftftf$ftft\ ty?- - h U 7 V -ft 7 5 7©M*ft Klupfelffi©*a#ff ^3 
, 180,730^fljiffi# t ft £ ft T 7 5 0 1 0 X fi 20 ft ± © If - ft S ft B g| J ft . ftO/XttlO 
ft ± © g 14 7j< * # W » * -a- ft * © flfi © $f 38 * h U 7 U - ft 7 ^ 7 ft , Br ant 1 eyffi © * S # 
If ^ 3 ,567, 450ft Hg|H«R ft [1 11 3,658,520^ |H* m ft 5 ft T 7 5 „ 
[ 0 2 6 2 ] 

If IIH75 XDJ; ftf S Ltft7X(ft *ffl# W^ 4.720, 432ft B^ffl«S. ft 1^5,0 
61 , 569^ m ffl « K K WL * ft T 7 S J; 5 * 2S JM ± © yf § K ^ H 7 5 7 g|3 ^ * # is 7 5 7 t? 
3d So C © cfc a ftfbfttffcft S)gft(A): 

[ 0 2 6 3 ] 

[ fb 1 1 2 ] 



t^oTa^ftSfbft^ftftft, ftfHS^, Q 1 RftQft±?fiftLT3lft^ftfcftSKII77 
^7gPft7~feD, GHftgftS, «K*-^*ISft© 7 y - 7 7, 77n7ftft77Xtt 

7 ft ft 7 >If <fe 5 o l^lll©!^, Qi&ftQzCftft < ft fe -ft f±, ^3SS«ftS* 

li ftft 7 7 7 7ftftftft 5 o Ctf7'J-;Ht$§l^, Gtt7x-7>, \£ 7 x - 
7 7 X f ± ft 7 7 7 7 BP ft 7- <fe 5 ft IP ft T? S 0 




(A) 



[ 0 2 6 4 ] 
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[ 0 2 6 5 ] 

* m. S (A) £ m Tc L , * L T 2-3 © h U 7 V - ;!/ 7 5 y 3 ft * # ft 5 h'J7'J-;l/7 5 

[ 0 2 6 6 ] 
[ ft 1 1 3 ] 



R,5 

R|8-G-R 16 

R|7 



(B) 



10 



[ 0 2 6 7 ] 

R 15 &tf R 16 tt^-ti^ti?£li LTzksSJS?, 7 'J - ;H X li 7 ;P ^ ;H 5: 1 L , ^ {4 , 

r, 7 & tf r, 8 « * n n a s; l r 7 v - ;i/ a * m l , c©7u-;nmis(c) : 

[ 0 2 6 8 ] 20 
[ ft 1 1 4 ] 



R ' 



N — 



•20 

(C) 



30 

[ 0 2 6 9 ] 

jc«fc-3T^*ns«fc5(«:, v- , 7u-;bg^§y7 = /a^gK^tiT*5D, ± k s ^ r 19 

^ - Jj fi , ^ S ffi £ « )S , Iiift7^yfttT2o 

[ 0 2 7 0 ] 

7fSKHH7 = >©giJ©^5'XA !i , -rh^7U-;l/v ; 7 = yTfeSo IH^fh77 
U - ;P P 7 5 y (4 , 7 V — l/y&%ftLTB-&-$ftrc, S (C) tc J; -3 T ^ £ ft J; d ft 2-o 
<D i? 7 V - ;l> 7 = 7 a * ^ i? „ *r ffl ft x h 5 7 U - ;l/ i? 7 5 > » , £ (D) : 
[ 0 2 7 1 ] 

[ ft 1 1 5 ] 40 




[ 0 2 7 2 ] 



50 
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ti^Tisnst©*^*, ± IB S ^ : 

# Ar 3 f± , 5fi iL L T 31 IR £ ft 7 U - 7 7 S , 09 A fc? 7 x - U 7 X 14 7 7 h 7 -fe 7 & 9t T? 

3d f , 

U4 1-4© Sic? <fe 9 , f LT 

Ar 4 , R 21 , R 22 & tf R 23 ttffili L T IRS ft 7 V -;Hf <fe 5 0 
[ 0 2 7 3 ] 

Ar 4 , R 21 , R 22 StfR Z3 ©^0 / >a;< ^ S S fit 

[ 0 2 7 4 ] 

M IB MS (A), (B), (C), (D)©S^ C7;l/*;K 7;l^U7, 7 V ~)VRZJ7 V ~U 10 
^BP^fi^ft^ftKSJ-rscifc^-effSo HSW&K&Sa, 7 ;l/ * ^ S , 7;Vn + >-l 
, 7'J-;H, 7 U Rtf^nyy, ffl * fc? 7 «y ft to, ±S ft to M Jl ft to 

S^©7;l/ + ^^^&t;7;l/^U>^^©IISW*K«Jl?S(tt^i~6T-feSo 7 
7 n 7;P + ;P3P7>©K*JS?S((43~»iO't?fe-3 Ti^tf, LfrL, 7 7 n 7 ;l/ * ;l/ 4)- 
ttSftKJfilS^^^JISiWfc: {4, 5, 6Xf4 7"Z?&?K M x. (f 7 7 n ^ > f- ;l> , y?V\3r 

y ivikxs y v o^7"f iHii^-tttSo 7 y - ;i/ & 7 y - 7 g i ft i± n m , 7 x ~ 

)V R XI 7 x =. y y m ftx* <fe 5 o 
[ 0 2 7 5 ] 

IE?LftMjlt4, fS©ffI^£75>ft^ft> X(±M©7?M!fH7 5 7{fc£-toCD 

?g ^ to ^ e. t s c t # -p t s o a w m k a , h u 7 y - 7 5 7 , w * tf 3 (b) * « 20 
t h y 7 y - ;i/ 7 5 7 * , s (d) t £ 0 t ^ s ft s £ ? & x h 7 7 y - 7 

I*^ti*?SffltSi:i:^"!f*S. F'J7'J-;l'75>^fh77'J-^>'7;yJ:© 
t tkT : 

1 , 1 - tr x (4-7 -p- h y ;b 7 5 7 7 x ^ ;io y 7 n ^^-9- 7 

1 ,i-tr x (4-7 -p- h y ;i/ 7 ^ 7 7 x ^;i/)-4-7 x — )\> y 7 n 'n^+j- y 

4 , 4' - tr x (-7 7 x — )i 7 ^ 7 ) 7 7 k y 7 x ^ ;i/ 

k"7(4->*^f ;V7 5 / -2-^f*7i^*)-7i-/M £ 7 

N,N,N- h y (p- h y )V)7 5 7 30 

4-(7-p- h y ;P 7 5 7 )-4' -[4(7-p- h 'J^7$y)-Xf'J;l/]Xf /I/ ^ 7 

N,N,N' ,N' -T h 7 -p- h y ;V-4-4' 77 5/t7i^;l' 

N,N,N' ,N' -f" h 7 7 x ^ ;P -4-4' -7' 7 5 7 If 7 x — )V 

»J,I',N'-fh7-1-t7f ;l/-4-4'-> ! 7$/t:7i-;l/ 

N,N,N' , N' -T" h 7-2-t 7f /l/-4-4'-^7 5 7 t? 7 x — ;P 

N- 7 x — )\> tl )\> 7 — )l> 

4,4'-a[»-(l77f;l') + 7i;il'7 5y]l:7i^;l' 
4,4'-E'X [i-(l77f;l')-N-(277f*)7 5 7 ] If 7 x - )]/ 
4,4' ' - If 7 [N-(l--f 7 ■5 L ;P)-N-7 x — )l 7 5 / ] p-7 — 7 x - )l 

4,4' - If 7 [N- (2-7- 7 ■5 L ;P)-N-7 x — )l 7 5 / ] If 7 x ^ Jl 40 

4,4' - If 7 [N-(3-7 tt7f-;l')-I-7i-/l'7 5y]lf7i-;l/ 

l,577[I-(l77fiV)-I7i^;l'7;/]f 7^l/> 

4,4' - If 7 [N-(9-7 7 h y ;l/)-N-7 x ^ ;!/ 7 5 7 ] <f 7 x - )V 

4,4" - If X [N-(l-7 7 h y ;l/)-N-7 x ^ ;P 7 5 7 ]-p-# — 7 x - )]/ 

4,4' - If 7 [N-(2-7 x 7- 7 h U ;l/)-N-7 x ^ ;P 7 5 7 ] If 7 x - )V 

4 , 4' - If 7 [N- (8- 7 ;P ^ ;P 7 7 f" - ;P ) -N- 7 x - )V 7 5 7 ] If 7 x - 71/ 

4,4' - If 7 [N- (2- t£ y =- ;l/)-N-7 x ^ ;b 7 5 7 ] If 7 x - ^ 

4,4' - If 7, [N-(2-7- 7^-k^/l/)-N-7i-/P7 5 7]tf7i-/l/ 

4,4' - If 7, [N-(2-^s 'J l/-;P)-N-7i-;l/7$y]^7i-;l/ 

4,4' - If X [N-(l-3 P ^ ~ ;l/)-N-7 x ^^7 5 7] If 7 x 50 
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2 , 6- E' X (S? -p- F u ;p 7 5 y ) 7 7 x u y 

2,6-t*X[> ! -(l-f 7f;l/)75/]f 7^1/> 

2,6-ll'X[I-(l-t7f;V)-K2-t7fil')7 5/ ]f 7?l'> 

N , N , N' ,N' -f- F 7 (2-t 7 f ^ )-4-4' -7 7 5 7 -p-^ - 7 i ^ * 

4,4'-l£X (I-7i-;M-[4-(l-t7f*)-7i-iH7;y) lf7x^;l/ 

4 , 4' - 7 X [N- 7 x X ;P -N- (2- 7 b X ;ly ) 7 5 7 ] tf 7 x X )V 
2,6-tT X [N,N->> (2-^ 7i-)\>) 7 5 7 ) 7 ;F ^ 7 
l,5-l:X[I-(l-t7f;l')-»-7i-*7;y]t7^1/7 

4,4' ,4"-F iJX[(3-^A7i-*)7i^*7?y] F U 7i;*7?7„ 
[ 0 2 7 6 ] 

WfflftIE?Lft)?i*m©giJ©7 ^XHx ^W#lf^l009041^Hgffl*tc:fHa^ n/c^JSit 

T^yfcMTSdi: to A T , ffi # ? I ?L II) )?J » S , WAIf^'J (N- If - ;l/ 7; 

;WV/— ;1>)(PVK), 1^^717^ I'J t!n-;K # U 7 x U y (Yang, Y.ffi, Appl. P 
hys. Lett. 1994, 64, 1245), Rffnl'JV-, $| x. if PEDOT/PSS £ t> Bf f£ ft % # V (3 , 4- 
If l/77*^77t7i»/t;'J(4-yf l/77**7--h)*fltUJ:i^§5((; 
roenendaal, L.B.ffi, Adv. Mater. 2000, 12, 481) 0 
[ 0 2 7 7 ] 

ftytm (led 

l^-MAK * S * B#M 4, 769,292-^ 0J?ffl»Rtf ^1^5,935,721^ 93 ffl * (C <fc D 

ntl> 3 J; 5 (C , #ftELfS7©f8ftiS (LEL)109i;jx hSflXttSDttf 
£©Ml?«7 • IE?L*f^BfS^£ftfcfSII£ LTi^ F o/K 

^t^xffsissns. is ?t m « * ffi # ? s tf * u - ^ 77 * # t? # - «■ m & e> gst ^ t ^ 

Tit^K L, iD f X F {fc m V H - t! 7 X* * ft * X F # ft 6. fiic 

iiC?t?. ft 7t /■ ft © * X F ft iix TfE££8TS«7-MM£k ±StgitSI?L 
M#ft, XttIE?L-«?SIS^^^^-h-rSBiJCD#SXtt«S©fi*^^-&l?feoT 

Mil 98/55561 Rill 00/ 18851*1, [WJ fg 00/57676^ , & IK fg 00/70655*1 ©# ^ > 7 

f S £ £ £ J; D , ll 4 © F - y F © m a X ^ V F ;!/ © ELfe m 14 ^ £ fiSc £ ft 5 0 d O F — 
^ > F • X + ^Att, S ft fe « 7 HI 7 S |HI - M § A 7 <t 5 * B # If H 4 , 769 , 292^ m ffl « 
tf tc, EL7VS 7 X m L T ft D l¥ L < IE S * ft T ^ S 0 KiftfWtfi, * X 

h W fl- ff 1 0 . 01 ~ lOfi llt*3-r-f > X* £ ft S o K 73- 7 « lx:(iM l J7/l/*l/>Sff 

* u ( 7 y - u > h" ^ u > ) (m x. «' y ( P - x x - u y tr - u y ) , ppv) * * x h » s ^ l 

Tfifflt«Ctt"ift8. C <D m u , Sf Tj- 7 * X h tfj (c ffi ^ ^ F - A y h ft ^ 7 ^ * # 

5 C <h & 7 # , S ^ tt , * X h • ^ 'J ^ - tip ic « M fiSc » ^ ft M & 7 5 C t \c j; D , F - ^ 

[ 0 2 7 8 ] 

fe«^F-^7h<hLTi!tR7S/ci6©aBft|li^50A 7> 7 © il iff ffi £ 77 7 fl it (HOMO) 
^ SffiSfi7flil (LUMO) t ©HCx^/^-it LTSl^nS/O F*> 7«{u©tb 
K736So * X h ^ 5 F - ^ 7 h 73- 7 ^ © a >P W ft x * >V ¥ - $e £ © 7c E , F - ^ 7 h 
© ^ > F v 7° ^ * X F U m <t t) * t & & g ft * ff 7 5 o m yt x ^ >y X - © 
±1 ff , * X F © * X F 7 M II x if. )\> ^ - • b ^ ;P 507 * X h e> F-^7KOi7WW* 
- $k ^ § ptJ 7 S © + ^ tc iff ^z. t fe a B -7 S o 
[ 0 2 7 9 ] 

ffi 7> 7 © ±1 £ , € ffl fg f «fe 5 c £ # ft T ^ § * X F R XS 56 9t 7 © - M t L 7 f± 
, 3KB#fr 11 4,768, 292^ ; |WJ fg 5 , 1 4 1 , 67 1 ^ ; |WJ H 5 , 1 50 , 006^ ; |WJ H 5 , 1 5 1 , 629^ ; |WJ H 
5,405,709^ ; |WI 11 5,484,922^- ; M II 5 , 593 , 788^ ; |HI H 5 , 645 , 948^ ; |Wf H 5 , 683 , 823^ 
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; ^ 11 5,755,999^ ; ^1115,928,802^ ; |WJ fg 5 , 935 , 720^ ; [Wf fg 5 , 935 , 721 ^ R t? |W[ fg 6 , 02 
0 ,078^ © HI! ffl fftlia^SftfcfccD^^W'e.ft&o 
[ 0 2 8 0 ] 

lis, 8- 1 h n * i/ 4- / v y r xs m m © m m f* (s e) © fg % ? ^ m §g f* a , ivn 

, 500nm^±IU 5 iggCD&ft, ffliiffi, iSffitttlLT^So 
[ 0 2 8 1 ] 
[ ft 1 1 6 ] 




[ 0 2 8 2 ] 20 

±IBS* : 
li±4i?;IL ; 
tt± 1 — 4CD3S§BSt-e £> o ; f LT 

TtttnfnotHIlcfe^TJIliLT, 20 JM ± © « £ 5? § % 3g * W T 5 ft * S3 *§ f s s 
[ 0 2 8 3 ] 

iff e e. , & js # - ffi , r ffi , h fa , x it m fa & m -e & d !# s © # 03 e. ^ -e s s 0 & js 
iilitlf, 7 ;l/ # U & JS , MAtf 'Jff i», tHJfi, XttAUfi; 7;P*'J±i^ 
JS , M £ f£ 9 * v' 9 A X \t fs )\> V V h ; ± M & JS , Mxff/iH^HXiif y^A^ 
X It 3 & & JS , ffl A fcf ffi IS X tt S> ;l/ n - 9 A "? <fe -3 T i ^ o - Ift tc , W ffl * b - h & JS 30 

Tfescttfaenr^setc-tt, - « , = « , xf±ra«^S£Sffl-fsc:<t^T^ 

5 o 

[ 0 2 8 4 ] 

- is \t 7 y - ;i/ x a 7 ^ y m -e & % o m m m m r & m § s « © « 73 * & <& # in eg % m it , 

^S4lnt(i2'3©pJfSItipt§ C ti'T'f So ffi t£ # f 5 d t % L £ 5* ? ^ 
[ 0 2 8 5 ] 

WJfl&^U-MfcSftfc**^/^ Ffb^^©MttTIE©a D 7 ft 5 : 

CO-i : 7;!> 5 - ? h h 'J X Jt%--y y [S'J* h U X (8-^ /yy^h)7;l/5-^A(lll)] 40 

C0-2 : -7 ^ * ^ A If X * + v' > [BO * tT X (8-4=- / U / 7 h ) ^ ^ * A (I I) ] 

C0-3 : If X y 9 {f} -8-+ 7 U / v h (ID 

C0-4 : E'X (2-^ ^;l/-8-*y 'J / 7 h ) 7 ;1/ 5 - ? L, (1 1 1 ) - /x * V - If X (2- * 71/ -8 

h)7;i^-^z=,(ni) 
co-5 : -r y ^ a h y x * > m % h u x (8-4^ /y^hH^ffi] 

C0-6 : 7;!> 5 - V A h y X (5-p« ^^^^v- >) [gij* h y X (5-^ f-)V-8-^r / V / 7 h ) 

co-7 : y A^-^i/ > [sij* (8-*y y y ^ h)y ^^aci)] 

C0-8 : 77 'J ^ A^-^v' > [gij* h y X (8-4^7 U / 7 h ) ft V t> A (III)] 

C0-9 : 3 ^ «> A ^"4 1 > [gij^ f" h 7 (8-4 1 7 'J 7 7 h ) ^ ;P 3 - ^ ^ ( I V) ] 50 
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9,io-7"-(2-y- 7f;H7>F7-by©iift(3F)ii, x 7 7 Fn/H^tyx^t* 

- htS C h©l*0©77X£:«JjScL, 400nm^±IU 5 i£fi©iSft, 

[ 0 2 8 6 ] 
[ ft 1 1 7 ] 




[ 0 2 8 7 ] 20 

±K3tf, r 2 ^ R2 5^ r 26 ^ r 2 7^ R 28 stfR 29 tt, &m±(Di-DX&2-D&L±(DmmM*mL 
7' - 7° i : 7j< * , x t± m * is ? ft i ~ 24© t >i * ;i/ ; 

7 ^ - 7° 2 : m. * JS?ft 5~ 20© 7 V - 71/ X tt ff& 3! 7 U - 71/ ; 

7" ;l/ - 7° 3 : 7 7 h 7 Hz - 7b : £U-;l/Xtt^UU-;l/©l8^^§K«*^!|g?"S©l<: 
4~24(@©K«S? 

7" ;l/ - 7° 4 : 7'J;K f x^;K tf y 71/ , * 7 U - 71/ X a * © ffl © % * II £ 36 © IS & 
y - 71/ ; 

771/ - 7°5 : K * JS?ft 1~ 24© 7 71/ 3 ^ 7 5 7 , 7 71/ 4=- 71/ 7 5 7 X tt 7 U - 71/ 7 5 7 30 

; Rxf 

7' 71/ - 7 6 : 7-y|, MM. l«Xii->7/o 
[ 0 2 8 8 ] 

-it Lift, 9, 10-> ? -(2-y- 7 ^ 71/ )7 7 h 7 -tr 7 & 2-t-7* ^71/ -9, 10- ^-(2-^ 7 f- 
71/ ) 7 7 h ^ -fe 7 & m if Z tl S o ffi © 7 7 h 7 -fe 7 M » f* tt , 9 , 10- If X [4- (2 , 2—7 7 x - 
7l/Xx-7l/)7xX7l/]77h7-fe7©i|aif*-&^feT, LFL t£ © * 7 h t L X M ffl 7 & D 
18. 
[ 0 2 8 9 ] 

^ 7 if v" - 7i/ if m f* o {± x u 7 h n 7i/ ^ * -t 7 x * -y- * - h t s c * s -e # s m ffl 

>©l"3©^7X§i)SL, 400nm^±HI S S fi © fg ^ , Milff, fi , If, II R 40 
[ 0 2 9 0 ] 
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[ ft 1 1 8 ] 




[ 0 2 9 1 ] 

Zj f± 0, NR 3 iXBSTS 0 ; fit 

R 3 o & R 3 j }± 3£ Iz L T 7j< « ; K « M ? S 1 ~ 24© 7 )]/ + 71/ , M A fcf 7" P \£ )]/ , t-7* f- ;l> 
Ik r? '\ 7° )!/ E ; iM * HC ? 1R 5~ 20© 7 V - )V X t± ^ f - p M B S§ Si 7 U - ^ , iitlf 
7i;;«fft7f;K 7'JiK f - x - ;l/ , if'Ji'/K + X U - ;P R Zf t © ftfi © II * S S 
3S ; X tt m n , lilf^nn, 7 ;b * n ; X t± « 5? § ft 31 £ 5r IS f 5 © tc & S * U ? "ff 

B » S 7 Jl * ;l> , X tt B » S 7 U - ;l/ 6. fiSc 3 Kg ^ J£ {4 V & 3 0 M ffl * ^ V if V - ;!/ © - 
fflti, 2,2' ,2" -(1,3,5-7 x - 1/ >) h U X [1-7 x - ;I/ - 1H-^ > XV 5 9 V - fl/ ] "? fe 5 

0 

[ 0 2 9 2 ] 

# BWfF £5, 121,029^ lBffl»lcK«£ ft Tl^ SiU, 5>X f- U ;l/ 7 U - U 
[ 0 2 9 3 ] 

3(e), (F)atf(G)(c«fcoT^*ftfe±iB^4) , ?a54) , *ie*i&A, spy-^-^wfflft * 

X h#fi?S4 0 9,l0-> ? -(2--f 7 ^;10 7 > h v -fe yfsMR y ^- © -ffl #H4$ fF SI 6, 
361 t l^^nt^So 

[ 0 2 9 4 ] 

W ffl ^ IK 7^ h (FD)©-M<h U«> 7>h^-fe>, -rh^-fey, 

^'Jl/>, ;l/7*l/> 1 n'J>, n-?5>SO>ti"J F>, v> ^ 7 / ^ f- U > h° 7 > 

ft -a- 1» , ^t^yft-s-tK * y * f- > ft i» , if'jyf isrff7U'juf ifttm, 

7 > M f*. ^ y 7 ^ >x y§§aff*, -fyf/^'J £ x (7 >^ ;iO 7 

= y * v m ft ^ tj , e x (7 - ;b ) * * y ft £ m , & XS * ;i/ sK x ^ y ;v ft ^ ^ ^ m if e. ft 

^ 7 A © 31 ^ ^ M © W « ^ M l§ f* &m if ft S o tffl4K-;^hO-IfcLTi4, TIE 
© © ^ S ft S : 
[ 0 2 9 5 ] 
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[ ft 1 1 9 ] 




FD1 R = H 
FD2 R = C0 2 Pr-i 




FD3 R = H,R'=t-Bu 

20 

FD4 R = R' = t-Bu 




30 



FD6 

40 

[ 0 2 9 6 ] 
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[ ft 1 2 0 ] 




10 



R 0 



FD 8 R = R' = H 
FD 9 R = Me, R' = H 
FD 10 R = Pr-i,R' = H 
FD 1 1 R = Me, R' = F 
FD 12 R=7i^,R'=H 



[ 0 2 9 7 ] 
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[ ft 1 2 1 ] 



R 



X 



FD 13 R = R' = H,X = 0 
FD 14 R = H,R'=Me,X = 0 
FD 15 R = Me,R'=H,X = 0 
FD 16 R = Me,R' = Me,X = 0 
FD 17 R = H,R' = t-Bu,X = 0 
FD 18 R = t-Bu,R'=H,X = 0 
FD 19 R = R' = t-Bu,X = 0 
FD20 R = R' = H,X=S 
FD21 R = H,R' = Me,X = S 
FD 22 R = Me, R' = H, X = S 
FD 23 R = Me, R' = Me, X = S 
FD24 R = H,R' = t-Bu,X = S 
FD25 R = t-Bu,R , = H,X = S 
FD26 R = R' = t-Bu,X = S 



30 



[ 0 2 9 8 ] 



[ ft 1 2 2 ] 



R 




FD 27 R = R' = H, X = O 
FD 28 R = H, R' = Me, X = 0 
FD29 R = Me,R'=H,X = 0 
FD30 R=Me,R' = Me,X = 0 
FD31 R = H,R'=t-Bu,X = 0 
FD 32 R = t-Bu, R' = H, X = 0 
FD33 R = R* = t-Bu,X = 0 
FD34 R = R' = H, X = S 
FD 35 R = H, R' = Me, X = S 
FD 36 R = Me, R' = H, X = S 
FD 37 R = Me, R' = Me, X = S 
FD38 R = H,R' = t-Bu,X = S 
FD 39 R = t-Bu, R' = H, X = S 
FD 40 R = R' = t-Bu, X = S 
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10 



20 



[ 0 2 9 9 ] 
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[ ft 1 2 3 ] 




FD41 R= 7jl-)1 

10 

FD42 R = Me 
FD43 R = t-Bu 
FD44 R= y-is^Ji, 



CN 




FD45 R = 7jl—)1 
FD46 R = Me 
FD 47 R = t-Bu 
FD48 R= /->5Ml, 



[ 0 3 0 0 ] 



30 
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[ ft 1 2 4 ] 




10 



20 



30 



FD 52 



[ 0 3 0 1 ] 
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[ ft 1 2 5 ] 




PD4 



[ 0 3 0 2 ] 

m^mmn (etd : 

fiSc M m tt , * * v' > S f* © * I- - h (- IS (c 8-^ y u / - ;l> X tt 8- n K n * i/ y y y 

twifns)^^ffii^i/-h • * * / -r k f t ^ i» & s o & ft -a-M, 
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& % o 

[ 0 3 0 3 ] 

fflOtftltffiB^ M B # fF II 4 , 356 , 429*§- m ffl « K IS ^ * ft 9 4 © 7 * S> X y f§ 
» f* , & If * B # fF St 4 , 539 , 507*§ IE ffl » £ IB « * ft 8 >«? © M * 31 S St ft if SO * # J? 

m M w t l r * « -p as 5 c 1 & a 5 ft r ^ s „ fg # ? a # # y v - * -g- c * * -9- s> 7 y - 

;Wb #j f± , * H # fF H 6 , 45 1 , 457*§- HJ5 ffl » \C |B fc £ ft fc *r ffl * « ? ft 3M « S -e S o 
[ 0 3 0 4 ] 
* V - H : 

56 ft # 7 y - f * a l t © * n b n s t§ ^ . hj? tc & ^ t € ffl * ft s * y - f 1 13« 10 

i: ©SSf *SM*«liE ffiM ffi T © H ? ft A * ffi 31 L , f LTlJf ftSSttStt 

0 eV)©4MXlUi&^Sin^o 10©»£ L(^# y- FMKttMgiAgi^fr bM 
^ftTfcD, ig©^--fe y f-^B, l^-MSA^ £ S^BWfF 11 4,885, 21 1*§-Hj§ffl#k: 

^ilt^t-y^^tiTi/^o cc^EILttffiMMc^MXtt^M^M;: i: 
ffH<, f LTUf 57SSftbli\ J; 0 ff ^ * * y 7° S It {& W it m Mt S & S 
ttfc^o lOfiD C © «fc 5 y- Htt, * HWfFfl 5, 677, 572*? HJ§ ffl* (C K«£ ftT ^ £ <fc 20 
S^LiFJBi:, cft£IR<«fc!>Af^AlJBi:fr5ji£-3 , rv>S<, ^©ffi©Wffl%#y- 

Fttfiii^B-iibTIi, in^li5tAtJ;S3Kffl#fFff5,O59,861*§-0j!ffllt ; n m 5, 059 
, 862*§- fl£ ffl * , R ^ It 6 , 140 , 763^ W ffl « (C ifl ^ * n T ^ 3 « S * ^ T? S 0 
[ 0 3 0 5 ] 

ft # * y - K*ii/T*5n8it, * y - 
t± b © m n © is * ^ *3 * ffi m l * it n «' * e> * ^ 0 )t¥fiEaift*y-Ftf, * 

H#fF H4, 885, 21 1^ ; [1111 5,247,190^ ; [WJ H 5 , 703 , 436*1 ; 11 5,608,287^- ; [WJ 5 , 837 , 
391 ; |WI If 5, 677, 572*1 ; H H 5 , 776 , 622*1 ; [WJ H 5 , 776 , 623*1 ; H 5, 714, 838*1 ; |Wf H 5 , 9 
69,474*1 ; Riff 5,739, 545*§- ; |W| H 5 , 98 1 , 306*1 ; |WJ H 6 , 1 37 . 223*1 ; H 6 , 1 40 , 763*§ ; |Wf 30 
6,172,459*1 ; Rill 6, 278,236*? ; fWJ If 6 , 284 , 3936*1 ; ©I #| # fF It 1076368*1 R XS 0 * H # 
fF 113,234, 963*1 ©#fKSB«lcf¥ ffl tcfStg^nT^So A y - F ft t± A S! 99 E f± , MR 
, X ^ y ^ U > ^ X tt ft ¥ M ffl *t at (c «fc o T 7* * ^ v h 5 ti 5 o ^ < © 

T f± , X 71/ - • V X ^ • 7* * ^ v' 3 y , * a # fF % 5 . 276 . 380*1 Hji ffl » R XS m #1 # fF H 073 
2868*§ HI! ffl m K IB 1c 2 ft T l^S > X ^ ^ ;1/ • f + F — • ^X + >A U - If - • 7 7*1/ 

- y a y , & t? 31 w eg f k ^ m ffl ±« m & m if 6 ft s 0 

[ 0 3 0 6 ] 

^ < O © # f?ij id ^ T , /i 109& Zf 1 1 1 % ffi * t -n- f* L T # M K T S d <h ^ ? # S „ 40 
, ffi*ttt/il07, l09SfflllS^ftLT#IttSCfc!S'-e*5o d©#iltt56ft&tf 

[ 0 3 0 7 ] 

* Tc S H # t a b ft T ^ 5 i a K , 18 ft F - ^ y F * IE ?L It 3M « tc Ms tin T S C ^ & t? # 
, E«iiIii*X h fcLTSitOC ^^T't^o ffi S © F - ^ y F * lo X l± 20 ± © 
JBtciSiq-rscfctc.fct), MxtfWfeliftWS^MfeliftWS^©!!*^^^, y 7 y 58 
ft»S^/*fe56ft»S, Xt±*fefSft»«i:gfelSft»^^»fef8ft««^©fi»^^-& 

d , afe56ftELxVw x ^j^fiSct- s c t s 0 ees^f /wxmitfKfflfi so 
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fF hi 187235^ mmm, ram 182244^ hj§ ffl «\ x a # m- mm ^ 2002002541 9^ mmm 

, & tf * B#fF H 5,683,823^Kffl« : 1^ H 5 , 503 , 910^ BJ? ffl » ! ^ H 5 , 405 , 709^ f§ ffl « 

; & tf ra n 5 , 283 , 182^ mm • k he m s n t ^ s 0 

[ 0 3 0 8 ] 

iCgitfe^TSffltS £ t^T'tSo ffl ^ fcf * II W fF ffi ffi. & ffl W, 200200 15859^ ffl ffl 

m k m m s n r ^ 5 «t a t , ie ?l 7* n v x m it - « t , i*x57^-f/uxo)^$ 

[ 0 3 0 9 ] 

* 56 m§ f± , ffl * (f * a # fp n 5 , 703 ,436^ m m m r if ra n 6 , 337 , 492^ m ffl tia-^Ta 10 

[0310] 

±$©wmsj±, a^©7?ffi, ffl^tf'Mxa^iiffis -a ffi, x/wxyy 
x ffi , ^?75*->3^sstf3-f^^a, ffl x & f§ r« as ffi , 

x t° > • n - =r j y ? x « -r > x s> x v h en m t £ o t m &, a © 2 m % « m t l t x # ^ 
7ht§LttfT^s, d © ±1 1^ , i^^ssitsftfeteio/wy^-siffl^en 
So sfiA^'j^-cf^tii, & m 7* * s> v' a > # a # Sf * l ^ o pia-^Tf # s> 
y h^ns^tttSB, ffl * & * a # fF m 6 , 237 , 529^ m ffl « (C IE « * ft T ^ S «fc 5 (C , 20 

L(fL(f^^*#Si^Sai^ r jR - h j frSaSfBS-frSCfctf-p*, gSc ^ » , ft 

o ««ii^«*ttsiii, S'jffin©#S!«sK- h *mm? s d t s^tt, dne> 
o -^f-vx^ -r > x ^ ^ ;i/ • v h - v x ? a # fF m 5 , 294 , 870^ m m m ) , s 

MWEIS^nft, Ft-v'- h ^ 5 fiDi?--^;l/ *M(*B#fFi! 5,688 ,551^ m ffl m 

; 5,85 1 , 709^ m ffl ISO 1 [1]H 6, 066, 357*1 HJ3 |H * ) , Sff-f h ffiOKBW fF 

m 6 , 066 , 357*1 m ffl m ) * ffi ffl b T , /^-yft^tlfcf^^v'H y*HSt8Cttf?t 

[0311] 30 

> ^ ^ x -y h Eri igitfffli^n> ia © ft ^ ^ fc ^ , fif/M^ic t* si? yF?n 

5 o 

[0312] 

ii 7° -b ;l/ ft : 

TCffi © tl ELx M-T X {4 tt S * , Xli?Offi5tSLti§ffi&tt§®T\ d 

ti 5. © xVS j x fi - IS ic ^ g 14 1? H M , &\ i (i' S i X tt 7 /l' 3 y ^ T\ KSi, M x « 7 
l^t, # - * -9- K SIA/V>")^, ^ U 4 , i/V V*?* h. 7>VitiV& 

fe K — ;l/*nS 0 * 7-b;Kbffi&tf$gSffi©-M t LTtt, *B#ffH 6,226,890^HJ! 40 

mw^mm^ nrcjjmftmif z n% o An^r, /^jti, m^ssiox, x7n> (ass 

® ) SO'JSCll/I^fltf, * 7 -b 71/ fb » IF © ^ H # K » 5 n T ^ 5 o 
[0313] 

* 58 si? © m m elx x it , @>«r©«fc<»ie.nfc)t¥S&a*Sffl , rs2:i:t«tt), 
© ±i ^ ic © # tt * m ?® -r s d i: ^ v # s c d © d 1 1± , mw-^mmitt s d t tc <t <o a 

±>te3i}i*^ fe fc S -T d i: , If « 5 ^-«Jg^gfftTS d t , S*f«ffi^7t^«itffi i: s 
ITUt, f* X 7° U tc Kf E ^ - f - -f > l± S *f B? ih n - -r -f > X* * ffi S d , 
x^X7b-rtf||} 1 fiffiH^«-y:Sd<f;, Xtt*fe7^;l/X-, M ft 7 ^ ;P X - , Xttfe^ 
K7^;PX-^f :> ^X7°L-ftffi-yrSd^^#iy 0 7^;PX-, fiTtS&tfP^Hn-x^ 50 
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y f X f± R M it =i - x >r > f % , IftWttt^/^tltS^, Xf±*^ — SPfcb 

[ ^ 86 M ] 
[0314] 

* 56 BJ? & tf © f iJ * * , TiBclftffltJ; ot? 5>tiit?o 

[0315] 

fg ^ ? CD ^ fiSc 

tisiSttai\ ^ fig * n s -t / ^ - # - « s (v) r xs (v i ) * ?t & t # u - -e & 5 pk d 

[0316] 
[ ft 1 2 6 ] 




X + 1 



[0317] 
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[ ft 1 2 7 ] 
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[ ft 1 2 8 ] 



Br £ ^ 



CioMji 



0C S H, 7 




OH 




OC,H„ 



OC»H, 



FiC0 2 S< 




OS0 2 CF, 



OC,H l7 



33 





CloHll 



10 



20 



C||>H 2I . 




OC.H,- 



C10H21 



C10H2, 



OC 8 H 17 36 




OCjH,, 



30 



CloHl, 




OS0 2 CF.t 




CloHil 



40 
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[ ft 1 2 9 ] 



Br 




[ 0 3 2 0 ] 
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[ ft 1 3 0 ] 





[ 0 3 2 2 ] 
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[ ft 1 3 3 ] 





[ 0 3 2 4 ] 
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[ ft 1 3 4 ] 




RO 



X+-A9 



[ 0 3 2 5 ] 
[ it 1 3 5 ] 




[ 0 3 2 6 ] 
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[ ft 1 3 6 ] 



(HO) 2 B-Ar 1 -B{OH), 

FjCOjSOArr-OSO^Fj 

R\t + Pd(PPh 3 ) 4 



0 O , Na 2 C °3 

^ y^-J^V Br-Ar 2 -Br 




-^Ar,-Ar 2 ^_ 



10 



[ 0 3 2 7 ] 

nmm\: ft ^ m 1 (2 , 5-^ * h * * 7 * / 7 x / > ) © ^ $ 

1,4-5?;* h + ^ > -tf >( 1 5 . Og , 0.11 mo 1 ) # 1 OOiL© ±S ft * f- U > ^ t ?§ » L , ^ L T 
7§?$£:0 o C S T^SP L fc 0 ~C ©lit Jfift7 y^t— 7 h (17.37g, O.13mol)^ffi^g|3^t^ 

ft^7°^ y -C;Kl7.75g, 0. 12nol)*jSflq L fc 0 2B# K » K S JS ft % 7 L , SJSM^HCl 

js r* ? a a ffi < ti # l tc o m m m * 9t m l , m m m m -r v u 7 a t- be if l , ^ gg ^ * v 

7 A ± 7 £ ft £ •£ fc 0 x - f ;b l*s 7° £ > ( 1 0/90) * 7§ M M £ L T f£ ffl L fc V V ft V )V ± <D 
ft =7 A (c «fc o T , it)S1!i*»l!t5i:i:lcJ:^ 20 . 52g© ££ f£ 4 £ fiSc ift * 32 HJ? ffl i: L T 
»{K L fc (lR*75%)o FD-MS: 250 (M + ) o 
[ 0 3 2 8 ] 

HSEM2 : ft #12(2,5-5? Fn + v'-^y^/7i/>)©^« 

ft-o-tlKlO.Og, 0.040mol)^ 150mL© h )l X. y t£ K mffl L fc 0 C © it ffi. IC & & ft 7 5 
— 7 A (1 1 . 72g, 0.088mol)^ffi^g|3^ lc ft It T W< L fc 0 S JS 9% £ 80 °C £ "Z? — 16 £ to fc o 
TMLfc„ SISTSI'bfta, SJSM^HCIM^ £ £ ^ fc 0 WM£t>SL, * 30 
L T 7]< tt ffl * Jg ft ^ ^ U > T» tH b fc o ^f**nfc#«ffl*5«IIV^^^'j7A±-PK«l* 
* fc o 'N 4^ -9- > / W ^ X ^ Jl % <D n IS b b b ft t <fc r> T ffi ^ fiic m * » S T 5 d <h t j; <0 ^ 6 . 4 
2gfiD*fiiR' *^^tf*afe© 7 9 7 «@ ff^» t L TJitt L fc (1R*72%) 0 1 H NMR (CDC 1 3 ) <5 p 
pm: 0.89(t,J=6.6 Hz, 3H) , 1 . 28-1 . 39(m, 6H) , 1 . 67-1 . 76 (m , 2H) , 2 . 91 (t , J=7 . 5 Hz, 2 

H) , 5.37(br, 1H) , 6 . 87 (d , J =8 . 9Hz , 1H), 7 . 03 (dd . J , =8 . 9Hz , J 2 =3.0Hz, 1H) , 7.22(d, 

J = 3.0Hz,lH), 12.06(s, 1H) ; FD-MS : 222(M + ) 0 

[ 0 3 2 9 ] 

% M m 3 : ft -g- m 3 (5-^ > V )V * * V -2-^ 7'^/7i7»0^tf 

ft-n-t!2(53.60g, 0.24mol)?: 500mL© 7 -fe h y cfJ (c » L fc 0 d © ^ * t t± 7j< iM M ft 
U 7^(36. 66g, 0 . 26mo 1) ffs in L fc 0 g -g- tf ^ 10^ v M t t> fc -3 T « L , M ft ^ > v> ;K 40 
45 . 37g , 0.26mol)^«?i«t J^ijn L fc 0 S JS tf ^ — ife t> fc -3 T S ffi Z & fc 0 ^ ?S S ^ ^ 

^ l fc m , KfamzmMLxruh yzmft-sitrto ssi^x-fi^iffii, ^ lt 

?5f£i8^^^5">A±?ffi«*'&feo ^ 7° * > /ff IK X f- ;l/ (98/2) * » if M t L T € ffl L fc 

TcfeK, Siffil§Sitftiig1j| i: L T#fc (50.12g, KX^0.67%) o 1 H NMR (CDC 1 3 ) <5 ppm: 
0.90(t,J=6.6 Hz, 3H), 1 . 32-1 . 39 (m , 6H) , 1 .64-1 .71 (m, 2H) , 2 . 88 (t , J=7 . 5 Hz, 2 H) , 

5.03(s, 2H) , 6.91 (d, J = 9.0Hz, 1H) , 7 . 1 5 (dd , J l =9 . 0 Hz, J 2 =3.0Hz, 1H) , 7 . 25 (d , J = 3 
.OHz.lH), 7.32-7.43 (m, 5H) , 11.99(s, 1H);FD-MS: 222 (M + ) 0 

[ 0 3 3 0 ] 

mmmi ■. ft^^4©^gsc 50 
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ft In- ^3 (50. Og, 0.16 moD^rigft ^ f- 7 7 t£ tc mm L , ^ L T 0°C $ ^ ^ SP L fc 0 £ © 
?§ « tc h U X f- ;P 7 5 7 ( 1 9 . 4g , 0 . 1 9mo 1 ) £ in L , WiV^X V V 7 7 — h M 7k #J (5 4 . 2g , 
0 . 1 9mo 1 ) £ 0 o < D <h flq L tc „ SJS^STt2i$t\ M M IS tc fc> fc o T S S 

SffLfco SJStJ^Tk^M^ L > Jfifb * f- 7 7 7- ft ffl L , ^ L TMgS0 4 ±'I 5 &fc 0 
m £ fig t) * n m H ft 3 # , i"J*y;HOS/<yHl£lU HT^y^i'^ S H ft s 
■& S C <h tc ct D , 55.0g©,$£f£&£j?ScM 7 ^ 7«© i: L Tgft L tc (M77%) 0 

FD-MS: 444(M + ) 0 
[ 0 3 3 1 ] 

m M m 5 : ft m 5 (2-7 n * -6-^ 7 7* ;1/ * + 7 ^ 7 * 7 7 ) © fiic 

6-7 P 7 h — ;K50.0g, 0.22mol)^ 1 50mL© DMF ffJ £ j§» L , ? LTKIA 'J ^ 10 

A(123.92g, 0.90mol)£:iii]n L tc 0 U a % % 10ft M tc t> 7c o T « j$ L , *ft^777K95. 
84g, 0.56mol)^?iijn L Tc 0 £ JS jg ^ m * 4B# H tc fc> -3 T 90°C V fra IS L , ^ L T 7k tfJ tc ft 
^fc'o ffi£M£gf&K i: L Tffl* L , * L Tx 7 7 5 © M H ft tc j; D Hit 
S C t tc j; D , 68.05g©MMM£, M^Moefif+ttt)(M97%)t LTlffiL 
fco 'H NMR (CDC 1 3 ) 5 ppm: 5.17(s, 2H) , 7 . 1 8 (d , J =2 . 4 Hz, 1H), 7 . 25 (dd , J t =8 . 9 Hz, J 
2 =2. 5Hz, 1H), 7.35-7.52 (m, 6H) , 7.60(d,j=8.8 Hz, 1 H) , 7 . 67 (d , J = 8 . 9Hz , 1H) , 7.92 
(d,J = 1.6 Hz, 1H), 13 C NMRCCDC 1 3 ) : 70 .08, 107.09, 109.74, 1 1 7,15, 120.08, 127,56, 
128.1 1, 128.42, 128.55, 128.64, 129.62, 130.09, 1 32.96, 1 36.57; FD-MS: 3 13 (M + ) 0 
[ 0 3 3 2 ] 

HSEM6 : ft m 6 (6-^ y i? )]/ * * 7 -2--T 7 * 7 7 # p 7 & ) © fiSc 20 
ft-o-t!5(15.65g, 0.050 mol)£ 200mL©&$7kTHF[FHC?gP L, ^ L T -78°C £ ft £D L 
o C ©ffirS?g?&tCn-BuLi(30mL, ^ + ^ 7 ^ 2 . 5M , 0 . 075mo 1) £ flg fig t*c \C ?i ftp f 5 C t tc j; 
•3, Sfi*-60"C*«(C«lit L fc 0 l^FMft tc * 7 & h U * ^;Kl0.39g, 0.10nol)*iSiq 
L , SJSM3B#|?gtCtofc-3TJIf¥Lfco R JS * #HC 1 tc j; o T !l ^ L , 1 Bf H tc t> Tc r> 

rmwemnL , m ft * f- u 7 7 am l tc 0 wets^Mgso 4 ±-e^s^ ^LTriiSL 

fee ffl fiic i» * h JV x 7 ^5, n IS b b b ft 5 -Br § d tc «fe 0 N K^Kfe©0^'ft*a«bfeo 

)S^fi8ift*il*^6. SfeSBtli: LTMIILfc(lR*44%) 0 FD-MS: 278 (M + ) 0 
[ 0 3 3 3 ] 

mmw7 : ft 7 30 

ft-o-t!4(24.16g, 0.05 4mol)&O ; 7t-a- ! l : ^6(13.60g, 0.049mol)^ lOOmL© h ;1/ X 7 S. 0 s Na 2 
C0 3 ©2M?g«g (36mL, 0 . 072mo 1 ) ^ tc ?§ M L , ^ b T ?S © fg fS 3 W) M ffi Aquat 336^r?iljnL 
fco M ^ tf * a * T 10^ M tc t> fc o T iSB fiSc L , f LTttlf h7^7(h U 7 i ^ * * 
7 7 W 7 ) ^ 7 7 7 h (0 . 85g , 1 . 5mo 1 %) % 'ffi M b tc „ S fS tl ^ 1 05 °C S T 3Bf M tc t> /c o T 

in is l o ^ m , m m m * ft m l , 7k it is ^ ±s f t * ^ 7 7 u m m l ^ „ 

la * M g so 4 ± x fi m ie ■& o a s ^ w * ^ 7 7 7 e, 20 n m & ft ^ # 5 d t tc <t d , 15.1 

3g©M»^fi!c^^ <h L Tlffi L tc (J-K*58%)„ 1 H NMR (CDC 1 3 ) 8 ppm: 0 . 73 (t , J = 7 

.2 Hz, 3H) , 0.92-0.97 (m, 4H) , 1 . 04-1 . 10(m , 2H) , 1 . 35- 1 . 40 (m , 2H) , 2 . 22 (t , J=7 . 4 H 
z, 2 H), 5 . 1 5 (s , 2H), 5.21(s, 2H) , 7 . 1 1-7 . 16 (m , 2H) , 7 . 26-7 . 5 2 (m , 14H), 7 . 67 (d , J 
= 1.3Hz, 1H), 7.76(d,J=8.4Hz, 2H) , 13 C NMR (CDC 1 3 ) : 1 4 . 04 , 22.36, 24.56, 28.59, 31. 40 
35, 42.92, 70.06, 70.24, 106.87, 113.39, 117.12, 119.62, 127.12, 127.31, 127.37, 

127.44, 127.96, 128.01, 128.53, 128.83, 129.51, 131.51, 135.40, 136.61, 142.18, 

156.89, 157.82, 208.15; FD-MS: 528(M + ) D 



MM 8 : ft^tf8©^J?Sc 

ft 13-^7(11 .20g, 0.021mol)^ 1 OOmL© 7k THF tc ffiffl. L , 0°C * X fti iP L tc 0 IITf 
LAH(1.60g, 0.042mol)^^RgP^tC^ttT^lin L tc 0 jSfiqft, S JS * 155> M tc t> o T 
«ffL, 5^^^ h y 7 + 7k ig T ii M < L fc 0 SJStl^SiiL, * L T it IS L tc @ 

m m * ±a f t * f- 7 7 -em & l tc 0 ii^iitsiifcia^ m ^ ^ ^ s « w m. m 1 1 

• 35gt 5 g'K L tc 0 'H NMR (CDC 1 3 ) 5 ppm: 0 . 78 (t , J=7 . 1 Hz, 3H) , 1 . 11-1 .69(m, 10H), 4. 50 



[ 0 3 3 4 ] 
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81-4. 85(m, 1H, OH), 5 . 1 5 (s , 2H) , 5.21(s, 2H) , 6 . 96 (dd , J t =8 . 5 Hz, J 2 =2 . 6 Hz,2H), 
7.20-7.52(m, 14H), 7.65(s, 1H) , 7 . 73 (d , J =2 . 2Hz , 1H) , 7 . 73-7 . 77 (m , 1H) , 13 C MR ( 
CDC 1 3 ) : 1 4 . 00 , 22.50, 25.81, 28.95, 31.60, 38.76, 70.07, 70.48, 106.97, 109.76, 1 
11.76, 113.77, 119.47, 126.49, 127.55, 127.98, 128.03, 128.54, 128.59, 128.63, 1 
28.79, 129.46, 131.37, 133.26, 133.54, 136.82, 143.92, 156.84; FD-MS: 530(M + ) o 



fb^t)8(14.10g, 0.028mol)£: 100tnL©ffifb ^ V > t£ lc : MM L , 0°C $ ~? ^ SP L fc „ £ 
© 'Mm £ H 7 V it * >7 *X- x ;P (5.9g, 0.042mol)^ Msin L o 20# fit, S JS ^ ^ IS ffi 

§y a k m -r v v ? h m m -e a * m < m # l k „ *r n s * # mi l , l t * 14 m * m. ft * ^ 10 

l/>T»ffiLft„ ^{*2nfcWM£MgS0 4 ±T?K*S£-ttfc o tiJSI**^^^ ^^520 
ffJBift £1 (C «fc t) , 8.21g©£fiScM* 7* <7^ KOHifttLTSiLfedKf 

56%) 0 'H NMR (CDC 1 3 ) 5 ppm: 0 . 72 (t , J =7 . 1 Hz, 3H) , 0.80-0.83 (m, 2H) , 1 . 03- 1 . 1 2 (m , 
6H) , 2.02-2. 14(m, 1H) , 2 . 1 7-2 . 27 (in , 1H), 4.26-4.29(m, 1H), 5.10(s, 2H) , 5.14(s, 
2H) , 6.96(dd,J 1 =8.3 Hz, J 2 =2.2Hz, 1H), 7 . 16-7 . 47 (m , 14H), 7 . 59 (d , J = 8 . 3Hz , 1H) , 7 
.65-7. 53 (m, 2H) , 7 . 93 (d , J =8 . 7Hz , 1H), I3 C NMR (CDC 1 3 ) : 1 4 . 00 , 22.57, 24.41, 29.52, 

31.52, 33.66, 47.10, 70.03, 70.40, 108.66, 111.51, 113.19, 118.79, 119.16, 119. 
70, 125.36, 126.83, 127.56, 127.60, 127.94, 128.01, 128.57, 128.61, 133.82, 135. 
35, 136.64, 136.93, 137.15, 142.34, 149.97, 155.86, 1 57.93; FD-MS: 5 12 (M + ) 0 

[ 0 3 3 6 ] 20 

HffiMlO : {kiB-tnocD-&Jjjc 

fb-o-t!9(8.20g, 0.016mol)£: 16mL©DMS04UC Kffi £ -tt s % L T 10# ffl £ fc> It -d T It SS "Z? 
MfiScT 3 Z. t \C J; D JSZ#X L Tea C © il 1fc K , 3}« © ffl WgfS&Uag Aquat (SSBS) 
336S. tf50%©NaOH7j<?g?& (2.56g, 0 . 032mo 1 ) * S Sfi T "Z? ?i ftfl L fc 0 KJStffiKS^Hfefc: 
T K £ -3 „ ^-e*{kn-'N^>';K3.20g > 0.019nol)**ffll«(CiSiq L, f bTfi 
M£80°C £ T?M L fc„ S&ttJBiU * LTSJStltt^afet, * LTiffllcft^fe, 

iL, * LTMgS0 4 ±l?K^^^fco MftSft, ffi#£jSto*8S^«fitffro;fegt&fiD 
ffli: Ltf ft(£iWlR$)o 1 H NMR(CDCl 3 )c5 ppm: 0.44-0.52(m, 4H) , 0 . 76 (t , J =7 . 1 Hz 
, 6H), 0.94-1 . 12(m, 12H), 2 . 1 3-2 . 23 (m , 2H) , 2.42-2.52(m, 2H) , 5.21(s, 2H) , 5 . 24 ( 30 
s, 2H) , 7.05 (dd , J ! =8.2 Hz, J 2 =2.3Hz, 1H), 7 . 1 1 (d , J=2 . 1 Hz, 1H), 7.33-7.58 (m, 14H 
), 7.68(d, J = 8.2Hz, 1H) , 7.76-7.84 (m, 2H) , 8 . 16 (d , J = 9 . 2 Hz) ; 13 C NMR (CDC 1 3 ) : 1 3 . 94 
, 22.50, 23.50, 29.54, 31.31, 40.52, 57.22, 69.97. 70.35, 108.93, 109.42, 112.98 
, 118.68, 118.82, 119.41, 124.78, 125.97, 127.01, 127.62. 127.91, 127.99, 128.52 
, 128.58, 134.22, 135.02, 136.94, 137.01, 137.09. 143.56, 153.66, 155.55, 158.24 

; FD-MS: 596(M + ) 0 

[ 0 3 3 7 ] 

m m m 1 1 : f t ^ m 1 1 © ^ 

fb-o-tl 10(9. 55g, 0.016mol)^ 100mL©tg{b ^ ^ U > ^ (C ?§P L , ^ L T 0 °C $ T? SP L 
fc 0 d©7§«t, H*fb* ? * (6.05g, 0.024nol)^?Sffl|«(CiSiq bfeo 30#fe£, £ JS 40 

nfcWM£*«# L, ■?■ L T MgS0 4 ±T*SSc?^fto ffi£fiS4t^fi/>M©iS{b^ f- !✓ 
>TMT 5 C t K J; D , Mf££M4.21gM*§fi@M £ LTI«L, ^U*^;l/± 
© # ^ A • ?nvh^^:7-f&CcfcoTffi?£;£i»!STSc:£&c c fc!3, 1. 42g© ^ fig % It g ffi 
L ft (M. 1R ^ 84%) o 'H NMR(CDC1 3 )<5 ppm: 0 . 34-0 . 47 (m , 4H), 0.69(t,J=7.0 Hz, 6H) , 0. 
90-1. 05 (m, 12H), 2 . 05-1 .05 (m, 12H), 2 . 05-2 . 1 3 (m , 2H) , 2.33-2.43(m, 2H) , 4.78(br, 

1H), 4.93(br, 1H) , 6 . 82 (dd , J , =8 . 1 Hz, J 2 =2.3 Hz, 1H) , 6.90(d,J = 2.2 Hz, 1H) , 7.1 
5 (J ! =9 . 0 Hz, J 2 =2 . 3 Hz, 1H) , 7.24(d,J=2.4 Hz, 1H) , 7 . 57 (d , J=8 . 0 Hz, 1H) , 7.67(d, 
J =8 . 2 Hz, 1H), 7 . 75 (d , J=8 . 4 Hz, 1H) , 8.06(d,J = 9.1 Hz, 1H) ; 13 C NMR (CDC 1 3 ) : 1 3 . 93 , 

22.50, 23.51, 29.55, 31.34, 40.53, 109.45, 109.75, 111.37, 113.78, 117.60, 118. 50 



[ 0 3 3 5 ] 
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85, 118.88, 119.61, 125.09, 126.58, 128.80, 128.80, 134.92, 143.47, 152.08, 154. 
80 ; FD-MS: 4 16 (M + ) 0 
[ 0 3 3 8 ] 

mmmn ■. it^mn(D^j% 

it^WS 11 (5.60g, 0.013mol)S.O ; h U Xf ;l/7 5 >(3.56g, 0 . 035mo 1 ) ft 80mL © ±g ft ^ f- 
b>^tdr§»L, •?- L T d cDrgyg^O'C * 1?^SP L fc 0 h U 7 7 - h&tTkto (9. lOg, 0.032 
mo 1 ) tt o < D t m ia L ft o 30# ft (c , S JS to * * fc «fc o T ti # L , L T * 14 * * M f b 

b>T-»ffiLfc„ ^ft?nftta»*i!f(?i!ESL, * LTMgS0 4 ±-??2S£#ft o ffl 
4 fiSc 1» * ^ 7° * > 5 B IS A ft £ ■£ S C (C «t D , 7 . 12g© *fi)R*£ fiic tl * $ ^ * U - & ft 
©i+ttto (IR*79%) £ L TSIt L ft 0 1 H NMR (CDC 1 3 ) 8 ppm : 0 . 30-0 . 40 (m , 4H) , 0.69(t,J 10 
= 6.9 Hz, 6H) , 0.88-1.04 (m, 12H), 2 . 1 7-2 . 67 (m , 2H) , 2.38-2.48(m, 2H) , 7 . 31-7 . 34 (m 
, 2H), 7.48(dd,J 1 = 9.2 Hz, J 2 =2 . 5 Hz, 1H) , 7.83(d,J= 8.2 Hz, 1H) , 7 . 87 (d , J= 2.5 
Hz, 1H), 7.91-7.98(m, 2H) , 8 . 25 (d , J = 9.3 Hz, 1H) ; 13 C NMR (CDC 1 3 ) : 1 3 . 80 , 22.32, 2 
3.40, 29.22, 31.15, 40.03, 58.08, 115.56, 120.12, 120.23, 120.27, 120.76, 120.98 
, 125.93, 128.91, 129.10, 133.98, 138.58, 140.81, 145.08, 146.56, 149.20, 154.48 

; FD-MS: 680(M + ) o 

[ 0 3 3 9 ] 

mmmn : {b-&toi3©-a-j5$c 

ft-o-to 12(1 . 8 1 g , 0.003mol), fcT X ( 7- # ^ > ^ )l> 9 V XI =y h ) ZL * 7 * ( 1 . 3 1 g , 0.006mo 
O&tf flsK* U 9 A (1.55g, 0.016mol)^15mL©>> , 3i--r^ycFi-etg-&Lfco jg-&ift*5#W 20 
£ fc> ft -3 T g * "P JS JjSc L , f LT»ltfX(?7i-/l/*X7^ / ) 7 x n -fe y t\<y *J 7 
1*9 W F (Pd(dppf) 2 Cl 2 ) (70mg, 0 . 03mo 1%)R IE {4 ? dppf (40mg , 0 . 03mo 1 %) £ ?i ftp L ft 

o s js to * g * t -e - k k to ft -3 t so-c i? ua m l rc o & ts m ft iu it * f- u y & c? zk -e a ta 

L , ifi^^ift*^y*y;l/fiD®*^A(ca , re:fc(c«fct), l . 3 1 g© ,!4 # £ gJc to £ S & © 
fi^f* (lR*82%)£ jf L ft o 'H NMR (CDC 1 3 ) : 0.26-0. 40 (m, 4H) , 0 . 66 (t , J = 7 . 0 Hz, 6H) 
, 0.83-0.98(m, 12H), 1.07(s, 12H), 2 .21-2. 31 (m, 2H) , 2.42-2.52(m, 2H) , 3.83(s, 4 
H), 3.84(s, 4H), 7.75(d,J= 8.8 Hz, 1H), 7.83(d,J= 8.4 Hz, 1H) , 7 . 85-7 . 92 (m , 4H) , 

8 . 1 8 (d , J= 8.5 Hz, 1H), 8.44(s, 1H) ; l3 C NMR (CDC 1 3 ) : 1 3 . 9 1 , 21.95, 22.04, 22.49, 
23.48, 29.54, 31.31, 31.92, 31.97, 40.09, 57.31, 72.35, 72.44, 109.77, 118.47, 1 
22.62, 127.10, 129.00, 130.06, 131.75, 132.61, 133.18, 136.64, 139.72, 144.00, 1 30 
44.78, 151 .40 ; FD-MS: 608(M + ) o 

[ 0 3 4 0 ] 

H M m 1 4 : fb to 14 (2 , 6-S> -n * V 71/ * + V i- 7 2 U y ) © & fiSc 

2,6-v 9 \L K n i/ -f 7 2 \y y (30. Og, 0. 19mol)£ , DMF 400iL^ © K W. tl V 7 h (129 . 6g 
, 0 .94mol) © T , *fbn-^^ ^;K68.06g, 0.41iol)<h, 95°C V 3Bf H t to fc o 

TSJS^^fco SJSto^ 700mL©7j<cFi t ^LTMtl'&fiiSL, 7j<&tf^^7-;P 

LT^lMfeo ffi ^ fi!c to * x & / - ;P p, |g ft fb £ •£ 5 d t \c j; D , 54 
.5g(lR§M8%)©Mf£M»£ 6 filSifl, <h UgffLfc. 1 H NMR (CDC 1 3 ) 5 ppm: 0.91 (t , J = 
6.9 Hz, 6H), 1.32-1.40(m, 8H) , 1 . 44- 1 . 54 (m , 4H) , 1 . 77-2 . 86 (m , 4H) , 4 . 02 (t , J = 6 . 6 
Hz, 4H), 7.06-7. 12(m, 4H) , 7.60(d,J=8.8 Hz, 2H);M.p. 78-79°C ; FD-MS: 328(M + ) 0 40 
[ 0 3 4 1 ] 
MM15 : ft^^l5©^fiSc 

fb-&tf 14(25. 5g, 0.078mol)?: 250mL©iSfb ^ f" Uy^lcmm L, * L T 0°C $ T ^ SP L 
fc 0 ii©?§«(c;, ±gfb7;l> 5 - v A (I2.7 g , o.085iiol)*S»BP4)-jc^itri^ibn L, -?- L 
TMiJO W * Sii-^/r L Tigfb^ 7° ^ 7 ;Kl2.4g, 0.093mol)«:^ijn L fc 0 SfSto^TLCt 
iott-^'J >)*L, fLT2N HCli§If ftIS< IffiL/:. SJSto^^fb^^lxy? 
fflmL, ^ LT-&#£tt;fcW«ffl*MgS0 4 ±-e&S£-&fco IB ^ file to * 'n 7° ^ > S H «g 
ifttS c fcti 25.4g(UX>|5 74%)^^|iei©|&* i: LTgffiLfco 1 H NMR (CDC 1 3 ) <5 
ppm: 0.77-0.85 (m, 9H) , 1 . 21-1 . 39 (m , 18H) , 1.61-1.76(m, 6H) , 2 . 84 (t , J = 7.4 Hz, 2H 
), 3.91-4.00(m, 4H) , 6 . 98 (d , J = 2.4 Hz, 1H) ; 7 . 04 (dd , J j = 9.1 Hz, J 2 = 2.4 Hz, 1H) , 50 
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7.09 (d,J= 9.1 Hz, 1H), 7 . 48 (d , J= 9.2 Hz, 1H) , 7 . 61 (d , J= 9.1 Hz, 1H) ; FD-MS: 44 

0(M + ) o 



mmmie ■ ft^tne©^ 

ft &m 15(20. Og, 0.045mol)^ 200mL©ffift^5 L bytf3t?§»L, ? LTO'CSfSH L 
fc o H*ft* 7 * (34.45g(13.0mL) , 0 . 1 4mo 1 ) £ ® o < D fc Wi in L fc 0 R JS 

ti * i h# w 1 1> fc -d x n n l , •?- l r ta a §y NaHco 3 tiiii < Miv Ltco r & m & m. ft ^ 
f bytl^L^ ^LT^ftsnfttii* M g so 4 ± t? s & £ # fc o ftSLfc®*^'? *y 

A^BigiftTSuttJ;^ 10.2g(M83%)©MMM£rlf fiSM tbtgib/c 
o 'H NMR (CDC 1 3 ) 5 ppm: 0 . 85 (t , J= 7.0 Hz, 3H) , 1 . 29-1 . 35 (m , 6H) , 1 . 77-1 . 84 (m , 2H) 10 
, 3 . 1 3 (t , J = 7.4 Hz, 2H) , 5.04(br, 1H), 7 . 10-7 . 19 (m , 3H) , 7 . 72 (d , J= 9.9 Hz, 1H) , 
7 . 94 (d , J= 9.3 Hz, 1H) , 1 2 . 75 (s , 1H) ; FD-ES: 273 (M+l) + 0 



mmmn ■ ft^-tm©-^ 

fk-g-tf 16(30. 02g, 0. llmol)£ 200mL© 7 -fz h y *P t fg ft? L fc 0 C©i§lt, J* ^ # U 7 
A (38.05g, 0.28mol)MM»M© 18- 7 -7 >-6£r ?i in L fc 0 ?f-&tl*5^H K t> Tc -d X 
mnh, L T*ft^ > ^;K47.2g, 0.28mol)£: Sin L fc 0 S S t) * 2f3f M £ fc ^ T S 

m m & % x m m l , & ^ -e » so * ust* l fc „ st © « * % ft * ^ u > /7k -e a m l fc 0 ^ 7° 

# >£f£ffi L T W IS H f k 2 # % C fc id cfc 0 , *fi ffc £ JER 9& £ fc (40. lg, M80%) o 'HNMR 
(CDC 1 3 ) <5 ppm: 0 . 72 (t , J = 7.4 Hz, 3H) , 1 . 12-1 . 19(m, 6H) , 1 .52-1 .61 (m, 2H) , 2 . 78 (t 20 
,J= 7.5 Hz, 2H), 5.01(s, 2H) , 5.04(s, 2H) , 7.03(d,J= 2.5 Hz, 1H) , 7 . 09 (d , J= 9.4 
Hz, 1H), 7 . 1 0 (d , J= 9.1 Hz, 1H) ; 7 . 18-7 .34(m, 10H) , 7 . 46 (d , J = 9.2 Hz, 1H) , 7 . 56 (d 
,J= 9.1 Hz, 1H); FD-ES: 453 (M+ 1 ) + 0 
[ 0 3 4 4 ] 

mmm\8: ft^^is©^^ 

fk-n-tl 17(16. 0g, 0.035mol)£ 200mL© h )\> X. > tfJ \C 'MM L fc 0 $87]<*fkV 
9 * ^7 A /X - f 71/ £ f* (9 • 1 2g , 0 . 035mo 1 ) * j$ in L fc „ R JS t) * - % £ fc> fc o T S WL 
L fc 0 S JS i» * ft SP L , * L T 7j< « j$ in L fc 0 M « IS * # H L N * L T 7k tt ffl * X - -f ^ 
7 ffl ttS L fc o * L T £ ft * ft fc *r a IS * MgS0 4 ± 1? SS » * * fc „ *\ 7° * > /x - r ^ * J8 
aUfcbTffifflbfc>y*y;l/±fiD*^A • 7n-7F^7 7^a-3t, »& ^ ^ fiSc ift * # fc 30 
(11. 5g, t|X ^ 90%) 0 1 H NMR (CDC 1 3 ) 5 ppm: 0 . 85 (t , J= 7.0 Hz, 3H) , 1 .29-1 . 35 (m, 6H) , 
1 .77-1 .84(m, 2H) , 3.08(t,J= 7.4 Hz, 2H) , 5 . 1 1 (s . 2H) . 7.93-7.46(m, 8H) , 7 . 68 (d , J 
= 9.1 Hz, 1H), 7 . 92 (d , J = 9.2 Hz, 1H), 12.74(s, 1H); FD-MS: 362 (M + ) 0 
[ 0 3 4 5 ] 

MM 19 : ft^-tll9©-&fiSc 

fk-n-tll8(3.02g, 0.0083mol)?:30mL©i§fk ^ U y ic m M L, ^ L X 0 °C * X ft JP L 

fc 0 ctDrnmic^ h v x.^)V7 5 Xi.oig, o.oo99moi)£: Ms in L, h'J7;^o«yx 

ylS^Tktf (2.85, O.OlmoDMMk: ?iin L fc 0 20M, SfStf^7j< tc j; o TMft 

l , j§ ft * ^ 1- > t ffi m l fc „ m. y u * y >v • * ^ a k m r z. t k & <o ^ mm^^m^m 

fc (4. Og, glWlKf )„ FD-MS: 494(M + ) D 40 
[ 0 3 4 6 ] 
MM 20 : ftlB-#J20©^Jj!c 

fk-n" t!6(9.27g, 0.033mol)&tffk-n-tll9(15.0g, 0.030mol)^ 150mL© h )l X y (p \C m M 
Lfco Z-(Dmm^, 2M Na 2 C0 3 (30mL, 0 . 060mo 1 ) R — TiS © lg K ^ S) M M A 1 i quat 336£rgs 
inLfco MlS-^^a«'t 5 10^r E gtc^fc-3T?a7Bl?ScL, * LTM«Pd(PPh 3 ) 4 (0.52g, 1.5mo 
l%)^^inLfc 0 SJiS*»5&1051C*T?3^F MEfcft o Tin H&L, ^LTftJPLfc 0 SJStf^ 

±g ft ^ f - > -z? ffl m l , ^ f* * ft fc m m m * M g so 4 ± x is s * * fc 0 s ^ <» * ^ 7° * > 

^ 5 HlSSfk^^S c tc J; D , io.34g©|fifi i ^i?Sct)^^Sfe@TB^ fc L Tgft L fc (ik 
>p60%)o FD-MS: 578 (M + ) 0 
[ 0 3 4 7 ] 50 



[ 0 3 4 2 ] 
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% M M 2 1 : fbl^im©^ 

ft 13-^20(1 .0g, 1 .7mmol)^ 1 OmL © M 7 j< THF t£ K ffiffl L , ^ L T 0 °C $ ^ ^ SP L fc 0 d © 
ffifiMtC, L i A 1 H 4 (0 . lOg , 2.6mmol)Mft] L fc 0 £ * 20# H K t> tc -d T ft # L , 5^ 

fc 0 d t tc «fc D , 0.81g(M81%)©l«MM£gf SHM £ LTlffi 

Lfco FD-MS: 580 (M + ) o 



mmm22 •. ^^^22©^^ 

fb-a-^J21(8.85g, 0.015mol)£igfb ^ f- U > tfUC M L, * L T 0 °C $ X ft SP L fc 0 d © 
7§«tC, lltt h 'J 7/UoSi(2.47g, 0.022iiol)^ f^ijn L o 205MJK SJS^^7j< 10 

l r m. \ t * \y y -e a m l tc 0 '\y 0 $ zm^jti^itnm^itT % tic 

<9 , MMM£#T, afe©^;l/7 P *C©@Btl(6.36g, M75%)£:fMffi L tc 0 1 H NMR 
(CDC1 3 )<5 ppm: 0.32-0.37(m, 2H) , 0.61 Ct, J = 7.0 Hz, 3H) , 0 . 83-0 . 92 (m , 4H) , 1.26-1. 
38 (m, 2H), 2.53-2.55(m, 2H) , 4.86(br, 1H), 5.21(s, 4H) , 7 . 25-7 . 53 (in , 17H), 7.68( 
d,J= 8.3 Hz, 1H), 7.92(d,J= 8.3Hz, 1H), 8.09(d,J=8.8 Hz, 1H) ; 13 C NMR (CDC 1 3 ) : 1 3 . 
87, 22.42, 29.38, 31.29, 33.79, 46.36, 70.06, 108.61, 118.85, 119.26, 125.45, 12 
5.81, 126.73, 127.62, 128.03, 128.63, 133.96, 136.94, 137.77, 143.45, 155.95 ; FD 
-MS: 562(M + ) 0 



ft 22(1 .0g, 1 .78mmol)^2mL©DMS0^ EiISftfe 0 5# H K t> tc o T g M V M B fiic 
f S C t «fc D , HiiSSIfXl, * L T50%©Na0HMl« (0.28g, 3 . 56mmo 1) R tf — ffi 
©fflfSMMHAliquat (SSBS) ^ L- . ^ (D T * <b n-'N * v' ;K0 . 35g , 2.13m 

mol)£ ti> o < <0 t mtU L tc 0 RjEWtt* Na0H£r ii fiq f § fciS^lfit*^ *fbn-^^r 

^ % m ta f s t , % a & (c s ft l o r js i» * so-c s -e 2o# m k t> tc -d t m m l , * © 
imcsjstuijgHJic^s&Mt&ofco r js m * * tf k: a ^ x - r fl/ -e a a l , * l 

NMR (CDC 1 3 ) 5 (ppm): 0 . 21-0 . 25 (m, 4H) , 0.59(tJ = 7.0 Hz, 6H) , 0.74-0.92 (m, 8H) , 1 
.26-1. 34 (m, 4H), 2.65-2.70(m, 4H) , 5.19(2, 4H) , 7.30-7.44 (m, 10H), 7.51(d,J= 7.2 

Hz, 4H) , 7.77(d,J= 8.3Hz, 2H) , 7.90(d,J=8.3 Hz, 2H) , 8.30(d,J=9.2 Hz, 2H) ; 13 C 30 
NMR (CDC 1 3 ) : 1 3 . 83 , 22.36, 23.54, 29.39, 31.15, 40.1 2, 59.95, 69.99, 109.15, 1 18.5 
8, 118.77, 124.67, 125.38, 127.11, 127.64, 128.01. 128.60. 134.65, 136.92, 137.4 
8, 145.14, 155.54 ; FD-MS: 646(M + )o 

[ 0 3 5 0 ] 
MM 24 : fb^»24©^fiSc 

fb-&tl23(l .0g, 1 .5mmol)£30mL© i§ fb * =f~ l> > <V K : MM L , *t L T 0 °C S V ft tp L tc 0 
CCOmmlC, IC H^fb* ^ * (0.85g, 3.4mmol)^ Mia L tc o 30^ ft, SJiStf^fSft 

"PiJfe^L, fit MgS0 4 ± ? S ft ? ti: ft o ffl£jjScMS/h«©i§fb^^y^M-t§ d 
1 1 i f) , O^lgCMfii^fiSc^^^^ieiaBtl LTlffiL, * L T x - f- ;P /-\ 7° ^ > * 40 
?§ gf SI i: L T € m L tc i/V t> V )]/ ± © * =y h • ^ n ^ h 9 7 7 >r tc i -3 T , H^ilL 
T, 0.19g©^fiSc^^gffi L tc (mUm7i%)o ! H NMR(CDC1 3 ) 5 ppm: 0.18-0.28(m, 4H) , 0 
.60(t,J = 7.0 Hz, 6H) , 0.74-0.98(m, 8H) , 1 . 12-1 .31 (m, 4H) , 2.63-2.68 (m, 4H) , 5.08( 
br, 2H), 7 . 20 (dd , J j = 9.1 Hz, J 2 = 2.6 Hz, 2H) , 7.30 (d,J= 2.6 Hz, 2H) , 7 . 73 (d , J = 
8.4 Hz, 2H), 7.89(d,J= 8.4 Hz, 2H) ; FD-MS : 466(M + )o 
[ 0 3 5 1 ] 

mmm25 ■. fb^t^s©^ 

fb-&t)24(l .0g, 2.14mmol)^±gfb ^ f" U >^ ICMM L , * L T 0 °C $ tf ^ SP L tc 0 C © 
?§?«(C, h ijxf ;P7$y(0.54g, 5.36mmol)^iSj[in U il/ 1 !, h'J7;l/*0«yX 

y^lszkti (1 . 5 ig , 5.36mmoi)^ ^ -3 < D t iSIra L fc 0 SJSti^^ra"e30^wtct)fc 50 



[ 0 3 4 8 ] 



[ 0 3 4 9 ] 

mmm23: fb^ti23©^-gsc 
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oTlffL, L T7kVMft L tc 0 JxJS^^ffift^^l^^^ffitij L, -?~ Lttlfl^ MgSO 
4 ±fKS?^fco ffiMM^7°£ yfy ZUm&itT %> C t ic J; D , M»Mt)l.lg£: 
rlcMfiC/lpUt LtSfilfc (1R^ 70%) o 'H NMR(CDC1 3 ) <5 ppm: 0 . 1 3-0 . 23 (m , 4H) , 0.59 
(t,J=7.0 Hz, 6H) , 0.74-0.89 (m, 12H), 2.66-2.72 (m, 4H) , 7 . 50 (dd , J { = 9.3 Hz, J 2 = 2 
.5 Hz, 2H) , 7.90 (d,J= 2.6 Hz, 2H) , 7.97(d,J= 8.4 Hz, 2H) , 8.09(d,J= 8.4 Hz, 2H) 
, 8 . 44 (d , J = 9.4 Hz, 2H) ; 1 3 . 74 , 22.24, 23.39, 29.13, 31.04, 40.06, 60.53,1 19.88, 
120.07, 121.18, 125.61, 128.59, 128.81, 133.98, 139.87, 145.87, 146.25, FD-MS: 7 
30(M + ) o 



ft^t)22(7.0g, 12.46mmol)<& 1 5 mL © DMSO tf) icMM^ &fc 0 5# m t t> Tc -d T S * H M % 
JSRfSCfctCtt), ISi^lflXL, * LT50%fiDNaOH*J8*(1.96g, 24 . 92mmo 1 ) & 3 
JjSCfflM^Sl^^Aliquat ( 3 8 iS H ) 336£rgifinL s ^ ^ T * ft 2-x f- ;P ^ */ ;V(2 . 89 
g, 14.94mmol)^ ® o < D £: ?i fin L ft 0 SJStl f± , Na0H£r iiDtS tiS^ifitft^ 



* ft 2-x f- ^ 'n * i/ Ji % is fin t s t , 8* St & fc g ft L „ S JS % * so °c $ -z? 20# m tc 1> ft 
o T fin IS L , ^©MtcSJS^fi^H^o^afeiSffit&ofco & x - x 

;P T? tti L, ^LT^lJtKtia'), £ « 1$ * 6 . 8g© ffi W £ fig % £ $ S ft © 14 ffl 
LTgffiL?i(lR$92)4)„ FD-MS: 674 (M + ) 0 



ft-&t!26(8.0g, 11 .87mmol)^iaft ^ x U > tf £ MM L , Z L T 0 °C S "? ft £P L fc 0 CCD 
HE, r«MtH*ft*9«(7.47g, 29.68mmol)^iifin L/io R JS W * 20# H K t> fc r> 

tiffL, z lz mm mna 2 co 3 mm? l , * bTtgft^ x tfc 0 i/iojs 

ft ^ x lx > /'N 7° # > * 7§ H Stf t L T ffi ffl L fc 5/ U * V )l> ± © * v A • ^-7^77^ 
Ei^T, ffiMtl^ff S L T, ifcf££fiSctl3.5gM*§ft@Bt! t L Tl« L ft (»60% 
) 0 'H NMRCCDC 1 3 ) <5 ppm: 0 . 16-0 . 87 (m , 26H) , 2.62-2.67(m, 4H) , 7.20(dd,J 1 = 9.1 Hz, 
J 2 = 1.3 Hz, 2H) , 7.28 (d,J= 2.6 Hz, 2H) , 7.73(d,J= 8.3 Hz, 2H) , 7 . 88 (dd , J j = 8.3 
Hz, J 2 = 1.2 Hz, 2H) , 8.28(dd,J!= 9.1 Hz, J 2 = 2.6 Hz, 2H) ; 13 C NMR (CDC 1 3 ) : 10 . 34 , 
13.86, 13.96, 22.46, 22.55, 23.25, 26.51, 27.70, 29.42, 31.22, 32.79, 35.64, 41 
.18, 43.51, 59.70, 111.47, 111.50, 131.31, 117.33, 117.36, 118.76, 125.35, 125.4 30 
7, 125.54, .61, 126.68, 126.73, 134.53, 134.62, 137.25. 137.32, 145.34, 145.46, 
151.85; FD-MS : 494(M + ) 0 
[ 0 3 5 4 ] 
H5SM28 : ft-&t!28©-&JjSc 

ft-&#J27(3.50g, 7. IbboD* lOOmLCigft * x U > ^ lc mm L , * L T 0 V $ V ft iP L fc 
o CtDmmic, h V X^;l/7 5 y (1.43g, 14. lmmoO^r (ifin L , i^t, hU7;H!^7j< 
tf(4.41g, 15.6mmol)?:^ -3 < D <h iifin b/to S )S 1 5 S fi T 1 2 0 ^ S E b fc ^ 1 1 JfL , 
^ L T 7J< -e M ^ L fc o SJSt/^±Sft^^L^>l?tttflL, L T W fl fli MgS0 4 itgiS 

■& fc o m ft ^ ^ ]y y /*\ -f % y (5/95) * ?§ mi ao t l t € m l tc */ y * y ;i/ ± cd ts ~> h • ^ 

a?F^77-fEi^, I4«*11LT, mfiJRi^^ift2.35g*8iV^ U -AfiCH 40 
Btl i: L tgfft L fc (lR^44%)o 1 H NMR (CDC 1 3 ) 5 ppm: 0 . 1 1-1 . 26(m, 26H) , 2.67-2 .71 (m 
, 4H), 7 . 50 (d , J = 9 . 4 Hz, 2H) , 7.89(d,J = 2.4 Hz, 2H) , 7 . 97 (d , J=8 . 4 Hz, 2H) , 8.08(d, 
J =8 . 4 Hz, 2H), 8 . 45 (d , J=9 . 3 Hz, 1H), 8.47(d,J = 9.3 Hz, 1H) ; 13 C NMR (CDC 1 3 ) : 10.12 
, 13.50, 13.66, 22.23, 22.36, 22.72, 23.09, 26.56, 27.54, 29.09, 31.03, 32.79, 3 
5.76, 40.96, 43.36, 60.27, 119.74, 120.09, 121.05, 121.13, 126.09, 128.87, 128,9 
7, 133.94, 133.99, 139.91, 139.93, 146.22, 146.33, 146.37, 146.38; FD-MS: 758(M + 

)o 

[ 0 3 5 5 ] 



MM 29 : ft ^t) 29©^ fig 

500mLAJS 7 X 3 \C , 200mL© ±g ft ^ \s > R Zf 7 x x )V x tl > (37 . 6g , 0.17mol)^r^ 50 



[ 0 3 5 2 ] 




10 



[ 0 3 5 3 ] 

mmm 27 •. ft^tf27©^j?sc 



20 
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IJOLfco mW-^OX: $ VftiHt) L, LTSftT y € - (18.4g, 0 . 1 4mo 1 ) £ II & ^ # £ 
SMtTii&nL, §t(7T, igfko-7 D t ^ 7 7V ;K25 .2g, 0 . 1 lmol) ^ o < D Ssiffl L fc 0 
KJStfSS Tt S * ?7 SJSM^fiTML, *LT01CSTfSiL, ^LT2N HCL?§« 
7SIS< M.tv LTc 0 & * Mit * ^ l< > fUl m L , % L T f* * n fc M M ffl * MgS0 4 
± T $2 £g * •£ fc o ii«1!|i&i"JAy;H©*7ilcj;^Ti»t5i:i:l£j;D, 41 .6g 
©MMfiScMMffi L TSi L fc (lR*90%)o FD-MS: m/z 401 (M + ) 0 
[ 0 3 5 6 ] 

HffiM 30 : ft tl 30 (4- (2-X f- ;!/ ^ ^ 7 ;l> # ^ 7 ) -7" P * ^ 7 -tf 7 ) © fig 
1LAJS 7 7 X P \C , 4-7 P * 7 x 7 — ;M60.0g, 0.35mol), K % * ^ 7 7 (52 . 7g , 0. 
38mol), *ft2-x-5 L ;ly-\^S/;K73.7g, 0 . 38mol )R Vf DMF 200mL^r ri fin L fc 0 SJSM^t) 10 
£S*TT-B& £ fc> fc o T90°C Tin L fc 0 RjiSW*** (C ?LTX-f/H*3HI 
fflffiL, ^ LT^f*£tifcW«tffl£*-e30ML, * L T MgS0 4 ±"? 12 S£^fc 0 ?§g[J£: 

ffiMti£M&©7«{* t L Tito x-x;W^4^ y (io/90)*igfll ao 
t L T ffi ffl L fc 7 U # f )V ± © * 7" h • >nvh^57-ficj;t3t, M M fig M ft 
© £: L Tt# fc (71 .2g, lK*72%) 0 1 H NMR(CDC1 3 ) 5 ppm: 0.88-0.93 (m, 6H, CH 3 ), 1. 
27-1. 46 (m, 8H) , 1 . 65-1 . 74 (m , 1H) , 3.78(d,J= 5.7 Hz, 2H, 0CH 2 ), 6 . 76 (d , J= 8.9 Hz, 

2H) , 7 . 33 (d , J= 8.9 Hz, 2H) ; 1 3 C NMR (CDC 1 3 ) : 1 1 . 08 , 1 4.08, 23.03, 23.80, 29.05, 3 
0.46, 39.29, 70.72, 112.42, 116.29, 132.11, 158.47; FD-MS: i/z 285 (M + ) 0 

[ 0 3 5 7 ] 

HSEM31 : ft -g-t! 31 (2, 6- If 7 (t7'f^i>7 ^ )\< V V )V^$-is)7 7 F 7" * 7 7 ) © # j£ 20 
2LAJS 7 7 X P , 2,6-7 11 F P + 7 7 7 F 7 ^ 7 7 (80. Og, 0.33mol), ^^^7'-;P 
(108. 8g, 1.6mol), Sftt-yf-;!/^^ ^;l/7 'J ;Kll5.5g, 0 . 7 7io 1 ) R tf DMF 600mL £ ftp 
Lfco C © Bf iftfc 3 BJH £ *a fc o T90°C S TM b fc „ TLCtf S JS © T * ^ L fc 

7-^«i#Lfc 0 BgM,fSIS£x-x;l^ (c»» L, Sft©^7§tt^#£iijl L fc 0 K 

ia t) , 85. ig©MMj^£Sft©fi t l tm l fc (ik*P54%) 0 'h nmr (cdc i 3 ) 

<5 (ppm): 0.28(s, 12H), 1.00(s, 18H), 7 . 14 (dd , J , = 8.5 Hz, J 2 = 2.5 Hz, 2H) , 7 . 64 ( 
d,J= 2.5 Hz, 2H) , 8.17(d,J= 8.5 Hz, 2H) ; 13 C NMR ( CD C 1 3 ) :-4 .36, 25.53, 1 17.35, 12 
5.34, 127.57, 129.73, 135.73, 161.26, 182.17; M.p. 1 3 1 - 1 3 3 °C ; FD-MS: m/z 468 (M + 30 

[ 0 3 5 8 ] 

HSEM32 : fb-n-#I32(2,6-> ? M F P 3r 7 -9 . 1 0- 7 (4- ( 2- X =J- ;1/ -\ 7 )V t 7 ) 7 x x )l> 
)7 7 F 7 -b 7)©^fiSc 

fb-o-t!30(18.3g, 0.064mol)?:60mL© IS/KTHF^ t rg» L , ^ L T -78 °C S T ^ L fc 0 
C ©?§« tn-BuLi(^^'9' 7cp2.5M, 25.6mL, 0.064mol)£:^-3 < D tiiDLT, -60°C* 
ffi <Z> 2B fi £ Hi & L fco Msijnm, S-lt © * l^F W (C *a fc o T -78°C T L fc 0 ffcg- 
i»31(10.0g, 0.021nol)*30iiLfiD*S*THFtf (C»» b T ± IB n IP 2 tl fc jg tc « ffi ft 

HI?§« (7j< tfJ 47%, 39mL, 0.21mol)?:^-3<0ti$inTSiI^tc; ( j;D, S % % M ^ L , ^ 40 
L T TBDMSS JtmUMLfco M ^ II & © S JS ift * 107> M t<: t> fc -3 T S * T Ira M L , 

-?■ LtiMCS t/uif^3S7Cj±7JTl?I^SLfco ^ ^ T7 SJS?g^^^i§fb^^77T3 

© ffl m l fc o ^ f* w « ffl «: , mmm* zmmMi- h v v hmm, 7k r z$ 7 ^ ^ 7 ? m l 

, •?■ L T MgS0 4 ± 1? $2 S ^ fc o ffi^fiSctl^Sfe©ttttffl i: L * L T 15/85X - f ^ 

/'n ^ it 7 * }S Ml 30 i: L T € m L fc ^ U ts ? )V ± © fs =z> h • h^57-f ti^Ti 

SLfco mW^LMJS:, ^-«-Sfe©@Btl5.5g(lK*42%)^ Iti fc Q 1 H NMR(CDC1 3 ) <5 
ppm: 0.92-1.01(m, 12H, CH 3 ) , 1 . 26-1 . 46 (m , 16H) , 1 . 77-1 .86(m, 2H) , 3 . 96 (d , J=5 . 7Hz 
, 4H, 0CH 2 ), 4.93(s, br, 2H , OH), 6.91(d,J=2.3 Hz, 2H) , 6.95 (dd , J t = 9.5 Hz, J 2 = 
2.4 Hz, 2H), 7.09(d,J=8.6 Hz, 4H, 7 x x )V ) , 7 . 31 (d , J = 8 . 6 Hz, 4H , 7 x X )]/ ) , 7.6 
0(d,J = 9.4 Hz, 2H) ; 13 C NMR (CDC 1 3 ) : 11.17, 14.13, 23.09, 23.91, 29.13, 30.58, 39. 50 
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46, 70.62, 106.88, 114.49, 118.59, 127.33, 129.00, 129.93, 131,02, 132.21, 151.7 
5, 158.72; M.p. 195-197°C ; FD-MS: m/z 618 (M + ) D 
[ 0 3 5 9 ] 

: {b-&tf 33(2,6-^ ( F- U 7 7 — h ) -9. 10-7 (4- (2-X f- )l 'N * 7 )\> * *c 7 ) 7 x 
-7)77F-7-fe7)©iB-fi!c 

fb-o-tf 32(4.5g, 0.007mol)?: 50mL©!jgS If U 7' 7 ^ £ 7§JW L , ^ L T 0°C $ ^ ^ SP L fc 
o d , h'J77-MK*t(6.2g, 0.022mol)£:iifin L fc 0 Bf B ft S JS t) f± 

iif2o^Htt3ft^Ta!fbft. TLcasjs©^T^^ l /to s js ^ * * * t a 

LTX-x;K3x200mL)Tttm L/c 0 ^ ft *f « ffl * 2N HC 1 (2x200mL) V Bfc j? L , ^LTMgSO 
4 ±TS12 •tffc ffiMM, CH 2 C1 2 /-n^-9- 7 (10/90)£€ffl L fc 7 U * ?)1<±<D fj =y 10 
h • ^nvh^77-f laoTHL, £ <fc D » fe M © M ft © S II M 5 . 9g (IR 
§p5 92%)£S'K L fco 1 H NMR (CDC 1 3 ) <5 ppm: 0 . 94-1 .04 (m , 12H, CH 3 ) , 1 . 38- 1 . 60 (m , 16H) 
, 1 .81-1 .88(m, 2H) , 4 . 0 1 (d , J = 5 . 7Hz , 4H, 0CH 2 ), 7 . 16 (d , J = 8 . 5 Hz, 4H , 7x^7), 7 
. 25 (dd , J ! = 9.5 Hz, J 2 = 2.4 Hz, 2H) , 7 . 35 (d , J=8 . 5 Hz, 4H, 7 x X 7 ) , 7 . 66 (d , J = 2 . 3 

Hz, 2H) , 7 . 88 (d , J =9 . 5 Hz, 2H) ; M.p. 103-104°C; FD-MS: m/z 882 (M + ) 0 

[ 0 3 6 0 ] 

HSEM34 : fb #134(2,6-7 (2,2-^/ f ;H 'J ^ l/> 7 # P * — h )-9.10-7 (4-(2- 
x7;l^^7;7^^7)7xx;M7>h7-fe7)©-g-fiSc 

fb-n-t!33(4.1g, 0.005 mol). \£ X * ^ 7 f- ^ 9 V 3 5 F- ) 7 # 7 * (2 . 3g , O.Olmol) 
affl,l'-l!X(^7i-^*X7^y)7iOt»^^Bn^7^7A(II)/> ! ^nc^ 20 
* 7 if ft (0.23g, ft-&i»33(C *f L T6mol%), 1 , 1 ' - If X (7 7 x x ;1/ # X 7 * 7 ) 7 x P -fe 
7(0. 15g, {b-o-t!33t *f L T6mol%), ft If ft gf * U 7 L (2 . 7g , 0 .028mol) £ 50mL© 7 * * 
tM&Lfco jg-&ift* 105a- M K fc o TSMS^jaB^ L s * L T - 96 (C fc> -3 T80°C 

£ -e fin aa l o sjsmml, * bT**50nL*iSjbn l/co i&i&is nrcffi&mmm*m 

(5x1 OOmL) "P iitl C J; 0 , SO & #J % * ^ 7 f" 71/ 7* V 3-;V$|iLT3. 3g© £ 
fiictl^, SSl^ « & -3 fcHfe©H?^1»(lR*88%)i: LTSffibft. 1 H NMR (CDC 1 3 ) 6 ppm 
: 0.94-1 .04(m, 24H, CH 3 ), 1 . 21-1 . 43 (m , 16H) , 1 . 80- 1 . 88 (m , 2H) , 3.72(s, 8H) , 4.02 
(d,J=5.7Hz, 4H, 0CH 2 ), 7 . 14 (d , J=8 . 5 Hz, 4H, 7 x x )l ) , 7 . 38 (d , J =8 . 5 Hz, 4H, 7x 
x;l/), 7.62-7.70 (m, 4H) , 8.28(s, 2H) ; 13 C NMRCCDC 1 3 ) : 1 1.24, 1 4.16, 21.95, 23.12 30 
, 23.95, 29.20, 30.64, 31.83, 39.57, 70.71, 72.24. 114.38. 126.02, 128.25, 130.2 
0, 130.98, 131.26, 132.38, 132.49, 134.41, 134.52. 137.47, 158.59; M.p. 191-193 
°C ; FD-MS: m/z 810 (M + ) 0 
[ 0 3 6 1 ] 
# V V - (D fig 

m M m 35 : • #v7y>^£JE*^L;fe#yv-©-j&ft&-&]£¥ JH 

^ )V (D m m r. * f b iJ X It 7 - h U 7 5 - h R XI 3$ § J5e — ^ 7 * f b , M tf (c IB H 
^KM^Aliquat (IjgSg) 336(€/V-ESLT0.10^I)S h;Hy^(cgSL/i( 
7j< t ^ f S h y <Dtt (v/v)f±$J3/l"Z? S ) 0 ilCSSt, 2M Na 2 C0 3 7j<?§« (t 7 V - 
tMLT3.3Si)^i*L/i:„ S JS if ^ * IS S S * 1 55> tc t> -3 T fig L , MM 40 
M ffi f" h ^^7(h 'J 7i-**X7>f >)^7^7A(t/' ; ?^t)[tt §0.033i)^iJlP 
Lfco SJS»£: 12~24B# M (c *a o T 3fi * * SfflET 7 ftlSlft b , f LT7'ntl«i>F^ 
y 7 © t ^ M © 7 x x ;P ^ n > Wt * ffi fin L tc 0 M JS £ 5 Bf H t fc> o T fin IS L , 
L T 7 P t ^ y -if 7 * ?i fin f 5 C <h j; D , p % - h S £ x y F ^ -V 7 L fc 0 R JS 
t) * * 5 4Bf ^ \c t> tc o T fin m L , ^ ^ 200mL© ^ ^ 7 - ;1/ tfj tc £ ^ iA A, /c „ it IS ^ 'J 

?-?/^/-;K # hc l ?§ « -t? rife if b , L r & m * •& o I'jv-sj'if/i/yfit 
*;WUy|l-p2@llb/r 0 -r*t3^*yv-*h;i/x>tfj{c}S»b, 7 x ;!/ 7 f- 
iC fjj]/ rt^VWti- h 'J 7 A;J<i§« (10mL©7j<tFJ lg)^iifin L , ? LTSI^ftS-MEbft's 
T60°C L fco h;H^I*^tL, SfBL, ?LT*'Jv-S^/-;I/ 
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EH t" S d £K «fc t) > t'Jnv-^IS-ract^T'tS. 4? 'J 7-^45t tlSTt^i 
* ^fco 
[ 0 3 6 2 ] 

MM 36 

*fil?©Sff MfcTELx/WX£TfE© «t 5 E M L fc 0 *r«EL«Hf±, *MEfB 
[ 0 3 6 3 ] 

a) Z,-fil-MtKlT0)^3-x ^ y^SnftfvXlSSl^LT, M« 

^ai^-eatSfiiL, jB4-f*>*-ey>xL, h ^ x y m ftt * ? m m l . ^ltss^ 10 

ItS & tf * X ytl^Ktbfc^THLfc. 
[ 0 3 6 4 ] 

b) PED0T©7j<r§?S(7j<^1.3%, H. C. StarkK © Baytron P Trial Product AI 4083)£: 

, ftj fP * n fc x k° > }£ a t ito± txtfyn-htscttcit), 500* > X* X h P - © 
» * * # fc o n - x >r > X*£ 10# H (c fc -d T 1 10"C ?r ft 7 ^ - * V X* L fc 0 
[ 0 3 6 5 ] 

c) fb-&tl© h >mm (/§SJ30mLctJ© 300mg)5r, 0.2(Jif7O> (fgil) -7 
-f;H-*ILTaiLfto £©}8j8*&V>"e, f&l SP * ft fc X t° > 3S fi "? PED0T± £ X h° 
> n - h L fc 0 M Ji 500- 700* y 9 X h n - A "p fe o fc 0 

[ 0 3 6 6 ] 20 

d) WMM©±{IJE, 15* y X"X h n-AOCsFjfi, i!^ T 2000* y 97* h P - A © 
JS ? 10 : 1 © Mg& tf Agfr 6. fiSc S * V - F JR * x * 5> >v h L fc 0 

[ 0 3 6 7 ] 

±E H J? (c «fc o T ELx >W X © 7* # S> v' 3 > * % fiic * ■& fc o *^Tf/WX*, Ml H 
« £ *f T S f* M © fc ft £ , K » X* n - 7" #7^XflT'tf^'^- 5> L fc 0 
[ 0 3 6 8 ] 

ait±, * fg £*5 ^ T £{& * ft fc# U v-©M£gf£) LT^ So (AB)X ^ 7 h 

;i/&tf7t h ;P 5 * v -b > x (PL) x ^ 7 h^*#y-^-©*&»»*;fttfBJB«EHfre#* 

^ L T ELX ^ 7 h ;P £ ITO/PEDOT/W^fb-n- W/CsF/Mg:Ag ELx X M# fc 0 ELx/W 
X ©Kff *HJfiM36(C^-r o 02tt{b-&tl231©AB&CJ ; PLX^ X h ;l/ * , L T 0 5 « ft 30 
#J 206© AB&. PLX ^ 7 h ;b^^* 0 m 3fi it Sty 231 <D ELX ^ 7 h /I/ £ , ^ L T 0 6 It it & 
#J206©ELX^7 h;^^t, * b Tfb^^231&ri , 206©ELx/^ X ©«J±-«^itf If ^r, 

•?■ n •=? ft h 4& t? h 7 e ^ * o 

[ 0 3 6 9 ] 
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[ 0 3 7 0 ] 

a # iJXf ffl L TTHF^ Xii ^ n V h ^7 7 ^ Id <fc o Tig? ft 

, ilTS^fi. b V 'J 7 FXf ~ hllfc LTo c V 'J 7 FXf - Mli LT> S 
«fi©I«lE$lT'fe5„ d Af^Fio e F*x>|f^ 0 f ISSnf. 

[ h ffi © ffi # * ui m ] 

[ 0 3 7 1 ] 

[Hi] mm, ELfVuxoi^ii^gtiiit- ss„ 

[12] H2tt, ft 231© KUX (AB)x^ ^ h ;V & y * h ;l/ 5 * -fe >x (PL)x ^ ^ h ;l/ 

SStlT'ft So 

[13] H3tt, ftlS-^231^? ) S{ / f?tlfcELx/WX©ELX^^ h^S^tHlfSS. 
[14] H4tt, fb-a-#J231fr 5 Sff * tlfcELx/W X © «BE-« Sit * tf fffi © * 

[85] H5tt, ft -0-4*206© BRIK (AB)X ^ ^ h frRZf V * b )\< 5 -fe >X (PL)X ^ ^ h ;1/ 
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[17] H7tt, fb#W206^e»#*nfcEL7*/WX©«ffi-«iJ[Eaffi&tffffifiD#ffi* 

itlTIS, 
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